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Interpretation  of  Aeroplane 
Photographs 

To  aid  in  the  understanding  of  the  following  paragraphs, 
simple  definitions  of  the  important  artillery  terms  are  printed 
below  for  reference  purposes: 


DEFINITIONS. 

BLAST  MARK: 

Mark  on  the  earth  in  front  of  a gun,  caused 
by  the  heat  of  the  fiame  that  comes  from 
the  muzzle  of  the  piece. 

Casement,  or 
CASEMATE : 

When  used  as  an  artillery  term,  overhead 
cover  with  a slot-like  opening  at  one  end 
through  which  artillery  pieces  fire. 

COUNTER. 

BATTERY  SHOTS: 

Artillery  fire  directed  against  the  op- 
ponent’s artillery  positions. 

EMPLACEMENT : 

An  excavation  in  which  guns,  trench 
mortars,  etc.,  are  placed. 

EPAULEMENT : 

Breastwork,  usually  shaped  like  a horseshoe. 

TRAVERSE : 

A segment  of  trench  that  appears  from 
above  to  be  a curved  or  angular  line. 

BATTERIES. 

The  intelligence  service  obtains  much  information  of  value 
to  the  interpreter,  through  prisoners,  deserters,  sounding  boards, 
sounding  telephones  and  documents.  Prisoners  and  deserters 
give  first  hand  the  location  of  machine  guns  and  works  of  the 
front  lines  in  general,  and  often  of  rearward  positions.  Sounding 
boards  tell  us  where  to  look  for  batteries,  for  as  a matter  of  fact 
it  is  not  the  duty  of  the  interpreter  to  discover  batteries  but  to 
locate  them  exactly  in  a given  area.  Orders  are  tapped  from 
the  enemy  telephones  through  sounding  telephones.  Finally  we 
have  the  documents  captured  from  the  enemy;  complete  rules 
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regarding  the  construction  of  field  positions  have  been  obtained 
in  this  way. 

The  purpose  of  photography  is  not  to  discover  batteries,  but 
to  locate  them  in  a given  area  where  they  have  been  signalled 
as  active  by  airplanes,  balloons,  observation  posts,  or  by  the 
sections  for  finding  the  range  by  sound.  Great  care  and  in- 
genuity are  taken  to  camouflage  batteries.  Old  photographs 
should  be  studied  to  note  any  changes  in  the  ground  pattern 
which  might  indicate  a battery  in  construction.  Batteries  are 
often  disclosed  by  the  paths  for  access,  the  proximity  of  light 
railways,  the  puff  of  cannon,  or  blast  marks.  It  should  be  noted 
that  under  ordinary  conditions  blast  marks  show  up  white 
where  the  surface  of  the  ground  has  been  blown  away.  In  dry 
weather  blast  marks  may  be  visible  for  some  time  after  the 
position  has  been  vacated,  and  are  therefore  not  a proof  that  an 
emplacement  is  occupied.  In  themselves  they  merely  prove 
that  a position,  has  been  active,  not  that  it  is  active.  To  avoid 
blast  marks,  the  guns  are  sometimes  placed  where  they  will  fire 
across  a road,  under  a tree,  or  vertically.  Sometimes  epaule- 
ments  are  found  in  groups  of  four  to  six,  this  is  an  old  form  and 
is  not  used  extensively  any  longer.  When  epaulements  are  in  a 
line,  forming  a battery,  each  epaulement  is  separated  from  the 
next  one  by  a traverse  in  which  the  personnel  and  ammunition 
dug-outs  are  placed.  When  batteries  are  forced  to  retire,  the 
Germans  have  sometimes  constructed  emplacements  of  a normal 
type  in  the  new  position,  but  commonly  during,  extensive 
operations,  guns  have  fired  in  the  open  without  protection  for 
themselves  or  the  battery  personnel.  In  this  case  the  battery 
should  be  expected  near  a road  or  in  a place  where  the  natural 
features  of  the  ground  give  a certain  amount  of  protection.  The 
enemy  is  now  constructing  a large  number  of  emplacements. 
Also 'numerous  battery  positions  are  apparently  constructed  with 
a view  to  the  provision  of  emplacements,  in  case  of  the  neces- 
sity for  withdrawal.  In  towns  the  batteries  are  often  placed  in 
ruined  houses  which  are  reinforced  with  concrete;  sometimes  in 
back  yards  or  orchards  the  emplacements  are  dug  so  deep  that 
the  roof  of  the  casement  is  level  with  the  ground,  communication 
with  the  men,  dug-outs  and  munitions  shelters  being  under- 
ground. In  a case  like  this  no  paths  are  visible.  In  closely 
wooded  country  it  is  very  difficult  to  locate  batteries.  At  noon, 
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there  is  a minimum  of  shadow  and  paths  are  sometimes  visible, 
which  are  in  shadow  the  rest  of  the  day.  Paths  leading  to  a 
wood  should  be  followed  wherever  possible.  Long  range  guns 
are  often  located  in  such  strong  emplacements  that  only  a direct 
hit  will  damage  them;  the  enemy  seldom  camouflages  batteries 
of  this  sort.  Sometimes  special  sidings  are  built  on  the  regular 
railway  for  long  range  guns,  mounted  on  cars. 


THE  MISSIONS  OF  THE  HEAVY  ARTILLERY. 
PART  2. 

(Continued  From  Last  Week.) 

ON  THE  OFFENSIVE. 

NOTE;  For  definitions  of  the  artillery  terms  used  below, 
refer  to  “The  Missions  of  the  Heavy  Artillery,’’  Page  1,  Vol.  1, 
No.  3,  of  The  Weekly  Bulletin,  dated  July  11,  1918. 

Under  penalty  of  exposing  the  infantry  to  excessive  losses 
an  attack  succeeds  only  when  it  has  been  prepared  and  support- 
ed continuously  by  competent  artillery. 

The  initial  supply  for  a battery,  at  the  beginning  of  the 
preparations  for  an  attack,  is  three  days’  allowance  stored 
either  in  the  magazines  or  in  the  immediate  neighborhood. 

Demolition  fire  on  defense  works. — This  fire  is  generally 
executed  by  howitzers  and  consists  in  fire  for  effect  on  definite 
points  (flanking  casemates,  shelter  for  machine  guns,  observation 
stations,  assembly  points). 

These  targets  are  located  as  accurately  as  possible  by 
means  of  all  sorts  of  data  collected  at  the  front  or  gathered  from 
the  statements  of  prisoners  and  compared  with  that  given  by 
aerial  photographs  and  by  means  of  a joint  reconnaissance  on 
the  part  of  the  commanders  of  the  units  of  first  line  infantry 
and  the  battery  commanders  charged  with  the  demolition. 

Only  when  observation  is  absolutely  impossible  should  there 
be  recourse  to  zone  fire. 

Demolition  fire  is  discontinued  during  the  night  or  at  least 
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continued  only  the  most  economical  way,  to  prevent  or  hinder 
the  enemy  from  repairing  his  work. 

If  75  mm.  guns  are  lacking,  the  155  mm.  howitzers  can  be 
used  to  make  the  breaches  in  the  wire  entanglements.  The  use 
of  these  howitzers  is  obligatory  when  the  entanglements  are  on 
various  steep  slopes  and  cannot  be  reached  by  guns  of  flat  tra- 
jectories, and  are  out  of  range  of  trench  guns. 

Fire  on  the  Enemy’s  Artillery. — This  fire  is  generally  exe- 
cuted by  guns  and  consists  either  of  demolition  fire  or  of  neu- 
tralization fire.  In  the  former  case  the  fire  must  be  accurate  and 
aerial  observation  must  be  employed  (terrestial  observation 
stations,  although  only  rarely  used  for  this  purpose,  should  be 
sought  with  greatest  care,  on  account  of  the  great  assistance 
they  may  be  able  to  render.) 

Oblique,  enfilade  or  concentrated  fire.— The  range  in  the 
large  fields  of  fire  of  a certain  number  of  heavy  artillery  guns 
frequently  enables  us  to  use  oblique,  enfilade  or  concentrated 
fire. 

Barrage  fire  on  supply  lines.— A certain  number  of  guns  ad- 
justed by  aeroplanes,  are  posted  in  observation  on  the  necessary 
points  of  passage,  and  they  execute  barrage  fire  either  on  the  re- 
quest of  the  aerial  observation  station  or  systematically  at  ir- 
regular intervals. 

Fire  on  distant  targets.— A certain  number  of  gun  batteries 
(especially  of  the  railroad  heavy  artillery),  aided  by  aerial 
observation,  fire  on  distant  targets,  such  as  cantonments, 
bivouacs,  thoroughfares,  etc, 

OPEN  WARFARE. 

The  maneuvering  capacity  of  the  heavy  artillery  depends 
on  the  rapidity  with  which  the  officers  can  estimate  a situation 
and  come  to  a decision,  on  their  technical  instruction,  on  the 
training  of  the  batteries  and  all  exercises  relating  to  the  con- 
struction of  battery  emplacements  on  the  forced  maneuvers 
which  their  armament  necessitates,  on  the  installation  of  tele- 
phonic communications,  etc. 

The  reconnaissance  details  is  pushed  as  far  forward  as 
possible  in  the  column  in  order  to  be  able,  as  soon  as  the  order 
for  the  engagement  is  given,  to  reconnoiter  and  to  prepare  the 
installation  of  the  command  posts,  the  observation  stations,  the 
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battery  emplacements,  the  organization  of  fire,  the  liaisons,  etc. 

OPEN  WARFARE. 

The  maneuvering  capacity  of  the  heavy  artillery  depends 
on  the  rapidity  with  which  the  officers  can  estimate  a situation 
and  come  to  a decision,  on  their  technical  instruction,  on  the 
training  of  the  batteries  and  all  exercises  relating  to  the  con- 
struction of  battery  emplacements  on  the  forced  maneuvers 
which  their  armament  necessitates,  on  the  installation  of 
telephonic  communications,  etc. 

The  reconnaissance  details  is  pushed  as  far  forward  as 
possible  in  the  column  in  order  to  be  able,  as  soon  as  the  order 
for  the  engagement  is  given,  to  reconnoiter  and  prepare  the 
installation  of  the  command  posts,  the  observation  stations,  the 
battery  emplacements,  the  organization  of  fire,  the  liasons,  etc. 

The  principal  mission  of  the  gun  batteries  will  be  to  master 
the  enemy’s  artillery  throughout  the  period  of  the  battle.  They 
will  also  execute  long  range  barrage  fire  on  the  supply  lines,  the 
assembly  points,  and  the  routes  of  communication. 

The  principal  mission  of  the  howitzers  will  be  to  destroy  the 
enemy’s  defensive  works. 

ARRIVAL  AT  THE  FRONT. 

Once  at  the  front,  the  balloon  commander  will  usually  find 
one  of  two  situations  confronting  him.  He  may  be  taking  over 
a position  that  has  already  been  organized  by  the  balloon  com- 
pany leaving.  In  this  case  the  work  of  installation  is  compara- 
tively easy.  The  commander  of  the  balloon  company  just  com- 
ing up  arranges  to  take  over  the  property  of  the  other  company. 
This  may  save  the  construction  of  100  miles  or  more  of  tele- 
phone lines.  Often  the  same  balloon  bed,  telephone  central, 
chart  room  and  billets  can  be  used.  The  balloon  should  be  in- 
flated immediately  after  arrival  at  the  camp  so  that  an  ascension 
can  be  made  promptly  the  next  morning. 

If  the  company  locates  its  camp  in  a new  situation,  consid-  < 
erably  more  work  is  necessary.  It  requires  considerable  thought 
and  a close  study  of  maps  to  determine  the  best  winch  road, 
balloon  position,  etc.  A hollow  in  the  woods  is  the  best  location 
for  the  bed. 

Telephone  lines  should  be  run  to  ( 1 ) the  artillery  central, 
(2)  divisional  central,  (3)  batteries  with  whom  the  balloon 
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will  work,  and  (4)  to  the  battalions  in  the  sector  of  the  balloon. 

If  the  telephone  central  is  placed  near  the  point  of  ascension, 
the  amount  of  wire  necessary  is  lessened  considerably.  The  Di- 
visional Telephone  Officer  may  be  able  to  assign  lines  for  the 
balloon  in  the  cables  that  are  laid  12  feet  or  more  underground. 
As  lines  above  ground  are  continually  cut  by  shell  fire,  these 
underground  cables,  when  available,  save  time  and  incon- 
venience. 

All  this  work  of  organizing  the  camp  cannot  be  accom- 
plished in  a day.  It  may  take  a month  to  bring  the  work  near 
completion,  and  improvements  can  be  made  continually. 

PROCEDURE  BEFORE  AND  AFTER  THE  FIRST  ASCENT 
OF  THE  DAY. 

Half  an  hour  before  daybreak,  the  Officer  of  the  Day  decides 
whether  the  visibility,  wind,  etc.,  are  favorable  for  an  ascension. 
If  the  first  sergeant  is  an  efficient  man,  the  balloon  should  be  up 
by  daylight.  Often  the  following  procedure  is  followed  after  the 
balloon  is  up.  If  an  observer  ascends  before  10  A.  M.  he  de- 
scends at  1 P.  M. 

CO-OPERATION  WITH  THE  ARTILLERY. 

That  evening,  or  early  the  next  morning,  he  goes  up  to  the 
battery  or  batteries  which  made  use  of  his  observations,  to  talk 
over  the  work.  Mistakes  are  explained,  and  new  work  solicited. 
If  the  balloon  has  just  arrived  at  the  front  the  telephone  oper- 
atar  can  be  instructed  to  call  up  the  batteries  hourly  so  that 
shoots  can  be  arranged.  This  is  necessary  at  first  because  the 
artillerymen  may  be  leary  of  balloon  observation  until  the  ob- 
servers have  proven  their  worth.  In  addition,  the  battery  com- 
manders must  be  shown  exactly  what  targets  the  balloon  can 
adjust  fire  on.  Artillerymen  should  be  persuaded  to  go  up  in  the 
balloon  as  much  as  possible. 

Above  all,  the  observers  should  strive  to  command  the  re- 
spect and  confidence  of  the  artillerymen  by  doing  accurate, 
speedy  and  consistent  work  in  basket.  French  balloon  observers 
have  proved  their  worth  to  such  an  extent  that  French  artillery- 
men often  prefer  to  adjust  fire  with  balloon  rather  than  with 
aeroplane  observation. 
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FUNCTIONS  OF  THE  INTELLIGENCE  OFFICER. 

Usually  the  intelligence  officer  of  a balloon  company  is  the 
most  experienced  observer  in  the  company.  He  is  held  respon- 
sible for  the  various  daily  reports  that  are  sent  to  the  Division, 
Air  Service,  Artillery,  etc.  All  intelligence  must  be  strictly  ac- 
curate. From  the  nature  of  its  position  the  balloon  has  to  know 
the  plans  of  attack  and  defense  fully,  and  in  turn  it  must  send 
down  all  new  information  concerning  the  activity  of  the  enemy. 
One  of  the  most  difficult  and  most  important  duties  of  the  bal- 
loonist is  to  report  this  activity  promptly,  and  it  is  the  duty  of 
the  intelligence  officer  to  see  that  the  reports  are  recorded  ac- 
curately. 

GENERAL  ORGANIZATION  OF  THE  BALLOON  SERVICE. 

The  American  Expeditionary  Force  is  commanded  by  General 
Pershing.  Under  this  large  command  are  Groups  of  two  or  three 
Armies,  but  the  Army  is  the  first  large  administrative  division. 

The  Chief  of  the  Air  Service  is  essentially  the  technical 
adviser  of  the  entire  heavier  and  lighter  than  air  service. 
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Description  of 
Clouds. 

Corresponding 
Atmospherical  ; 
Conditions 

Application  in  Fore- 
telling the  Weather. 

Long  white  filaments 
without  shadows,  form- 
ed by  thin  needles  of 
ice.  Have  various 
shapes;  in  needles, 
feathers,  rods,  strips, 
etc. 

(CIRRUS) 

Barometric  depression 
a long  way  off,  either 
going  away  or  ap- 
proaching. The  center 
of  depression  is  usually 
situated  in  the  direc- 
tion of  the  first  cirrus 
clouds. 

I|  these  clouds  move 
rapidly,  the  barometer 
goes  down,  and  the 
wind  be  feeble  and  var- 
iable, the  depression  is 
approaching  the  point 
of  observation.  The  sky 
will  become  overcast, 
with  a wind  tending  to- 
wards the  direction  of 
the  first  cirrus  clouds. 

Uniform  white  veil, 
formed  by  numerous 
cirrus  clouds.  First 

phenomena  of  halo, 
(CIRRO-STRATUS) 

Barometric  depression 
closer  to  the  observa- 
tory than  is  the  case 
with  the  cirrus  clouds. 

Usually  produced  in 
France  from  a depres- 
sion in  the  Atlantic. 
Sign  of  possible  bad 
weather.  Storms  in 
Summer.  The  sky 

should  be  kept  under 
observation. 

Small  white  flecks  at  a 
considerable  height. 
(CIRRO-CUMULUS) 

Very  low  barometer  in- 
dicates important  dis- 
turbance in  the  higher 
regions. 

Arrive  rapidly  in  im- 
portant cloud  banks 
from  the  west  or  north- 
west usually  preceding 
strong  disturbances. 

Flat  white  clouds  as- 
sembled frequently  in 
considerable  banks. 
(ALTO-CUMULUS) 

Formed:  1.  By  the 

lowering  of  cirrocum- 
uli.  2.  The  joining  in 
the  morning  of  cumuli 
formed  the  night  be- 
fore and  destroyed  in 
the  night. 

1.  The  sky  needs  care- 
ful watching.  2.  Fine 
weather.  Nothing  to 
fear. 

Dark  banks  of  very 
thick  clouds  of  a men- 
acing appearance. 

One  to  lowering  of  cir- 
ro-stratus. Often  seen 
under  stable  barome- 
tric conditions.  Cause 
considerable  but  very 
localized  disturbances. 

Tendency  to  storm. 
These  clouds  often  pre- 
cede gales  of  wind  and 
electric  storms. 

Wooly  looking  masses 
with  irregular,  badly 
defined  edges  and  low 
altitudes.  Often  torn 
by  the  wind  so  that  one 
sees  the  blue  sky 
through  the  holes. 
(STRATO  CUMULUS) 

A.  In  many  seasons 
seen  in  the  morning 
due  to  the  rising  of 
night  mists. 

B.  In  winter:  Due  to 
c o n d e n s ation  of  the 
mists. 

Rapidly  dissipated  in 
summer  by  the  heat  of 
sun.  Disappear  in  the 
morning.  Fine  weather. 
May  last  for  weeks.  No 
rain  weather  overcast 
and  cold.  Some  fine 
Scotch  mists. 

Rain. 

Dark  low  clouds  giving 
rise  to  rain. 

(NIMBUS) 

Proximity  of  depression 
or  storms. 

Resemble  fleeces  of 

wool.  These  are  the 
most  frequently  seen  of  1 
all.  i 

(CUMULUS)  i 

A good  sign.  Often 
precede  a period  of 
high  pressure. 

! Fine  weather. 

A form  of  abnormally 
developed  cumulus. 

Extremely  wide  and 
deep  (3 or 4,000 meters). 
White  masses  with  as- 
pect of  smooth  hills, 
(CUMULO-NIMBUS) 

A.  In  summer  time  are 
signs  of  a tendency  to 
storm. 

B.  In  spring  they 
occur  by  N.  W.  winds. 

A.  Storms,  electric 
discharges,  gales  of 
winds.  Very  danger- 
ous. 

B.  Gusts  of  wind, 
snow  and  hail. 

Veils  of  mist  formed  at 
sunrise.  Trailing  mists 
among  mountains  and 
valleys. 

! High  pressure, 
i Calm. 

1 

Gentle  breezes. 

Cool  nights. 

; Air  very  clear. 
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AT  THE  FRONT  WITH  A BALLOON  COMPANY 

A LECTURE. 

By  Capt.  M.  0.  Butler,  F.  A. 

Delivered  at  the  U.  S.  Army  Balloon  School, 

Fort  Omaha,  Nebraska,  July  11,  1918,  who 
was  with  the  73rd  and  91st  French  Balloon 
Companies  and  who  was  in  command  of  the 
first  American  Balloon  Company  at  the  front. 

PRELIMINARY  TRAINING  IN  FRANCE. 

According  to  the  present  system,  American  balloon  observers 
receive  their  final  training  at  schools  established  at  Valdahon, 
Coetquidan  Mailly,  Origny,  and  Souze,  France.  At  these  schools 
definite  problems  involving  actual  artillery  fire  have  to  be 
worked  out,  and  after  the  final  training  is  completed,  the  com- 
panies, furnished  with  the  newest  equipment,  are  sent  directly 
to  the  front. 

Eventually  it  is  planned  to  send  all  the  American  observers 
to  Souge.  The  training  here  is  three  to  four  weeks  long  and  in- 
volves work  under  conditions  that  approximate  closely  those  on 
the  front.  Trenches  are  simulated  and  aeroplanes  furnish  pho- 
tographs of  the  sector.  In  addition,  to  the  work  in  the  air,  lec- 
tures are  given  on  various  subjects  by  experienced  instructors. 

When  a balloon  observer  starts  for  the  front  for  the  first 
time,  he  should  keep  two  facts  clearly  in  mind.  In  the  first  place, 
he  should  keep  two  facts  clearly  in  mind.  In  the  first  place,  he 
should  not  presume  that  he  is  familiar  with  every  phase  of  bal- 
loon work  He  should  enter  on  his  work  seriously,  and  in  a re- 
ceptive mood.  He  should  try  to  learn  and  profit  by  the  mistakes 
of  the  French  balloonists. 

In  the  second  place,  the  American  officer  should  learn  to 
take  the  initiative  and  not  wait  for  someone  else  to  assume  the 
responsibility.  Junior  officers  especially  should  be  strict  with 
their  men,  and  never  hesitate  to  give  commands  that  may  cope 
with  an  emergency.  When  the  balloon  company  is  preparing  to 
entrain  to  go  to  the  front,  every  man  should  be  aboard  at  the 
exact  time  the  train  is  scheduled  to  start,  as  no  delay  will  be 
tolerated.  On  the  way  to  the  front  the  men  should  not  be 
allowed  to  wander  away  from  the  train;  otherwise  many  will  be 
left  behind,  and  the  officers  in  charge  will  be  held  responsible. 

After  the  company  has  left  the  train,  one  or  two  lieutenants 
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are  usually  sent  ahead  of  the  company  to  act  as  advance 
agents.  Their  duty  is  to  drive  ahead  to  the  destination  of  the 
company  that  night  and  arrange  for  billets.  Every  detail  in 
regard  to  the  quartering  of  the  troops  should  be  arranged  in 
advance.  The  kitchen  should  be  sent  ahead  to  prepare  a hot 
meal  so  that  if  the  company  comes  in  at  two  o’clock  in  the 
morning,  there  will  be  as  little  confusion  and  discontent  as 
possible. 

In  an  Army  the  Commander  of  the  Air  Service  has  control 
of  all  the  balloons  as  well  as  aeroplanes,  in  a general  way.  The 
Commander  of  Balloons  in  the  Army  has  more  direct  control  of 
the  balloons,  but  the  Commander  of  the  balloons  in  an  Army 
Corps  has  the  direct  administration  of  this  branch.  This  latter 
official  is  usually  a Lieutenant  Colonel. 

One  balloon  is  usually  attached  to  a Corps,  and  its  duty  is 
chiefly  to  adjust  the  Are  of  the  Heavy  Artillery  attached  to  the 
Corps.  In  addition,  there  is  usually  at  least  one  balloon  that 
works  in  conjunction  with  the  heavy  and  light  artillery  of  each 
Division.  However,  these  Divisional  balloons  receive  all  their 
orders  through  the  Army  Corps. 

At  present  in  each  balloon  company  there  are  seven  com- 
missioned officers.  The  Commander  (a  Captain),  the  officer  in 
charge  of  the  balloon  and  winch,  and  the  supply  officer,  (both 
lieutenants)  and  ordinarily  ground  officers,  and  Anally  four 
observers  who  are  lieutenants. 


NOTICES. 

NOTE : If  you  have  any  questions  pertaining  to  Artillery 
Observation,  call  on  Lieut.  Drake,  Room  10,  North  Barracks, 
between  9 a.  m.,  and  12  a.  m.,  and  1 to  6 p.  m.,  for  a discussion 
of  the  problem. 

Commissioned  officers  of  Fort  Omaha  may  obtain  copies  of 
the  Weekly  Bulletin  after  1 o’clock  on  the  Thursday  of  each  week, 
by  application  in  person  at  Room  10,  North  Barracks. 

Lectures  5 and  6 in  the  Artillery  Observation  Course  are 
stereoptican  lectures  on  the  use  and  interpretation  of  Aeroplane 
Photographs.  Any  officers  interested  in  this  work  are  always 
welcome  to  attend  the  classes.  For  the  convenience  of  the  offi- 
cers, the  hours  at  which  these  classes  are  given  will  be  posted  on 
the  Weekly  Bulletin  board  in  the  hallway  of  the  North  Barracks. 
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AIDS  IN  THE  STUDY  OF  A SECTOR. 


The  observer  must  learn  the  characteristics  of  the  sector  in 
which  he  is  operating.  He  must  know  these  characteristics  so 
well  that  no  change  in  the  habits  of  the  enemy  can  escape  his 
notice.  As  soon  as  he  arrives  in  the  sector,  he  must  ask  for  and 
carefully  study  the  following  documents : 

1.  Order  of  battle  of  the  enemy  in  the  sector.  The  numer- 
ical strength  of  opposing  troops  and  their  positions.  Units  and 
commanders  of  the  Staff  Units  in  support  and  reserve. 

2.  The  regular  movements  of  trains  on  railroads  in  rear  of 
enemy  lines. 

3.  Details  of  the  enemy’s  defensive  organizations.  Positions 
of  the  first,  second,  and  third  lines;  and  the  defensive  prepara- 
tions in  the  rear. 

4.  Vulnerable  points;  railroad  crossings,  supply  stations, 
ammunition  dumps  and  supply  depots. 

5.  Battery  emplacements  and  information  about  the  ac- 
tivity of  hostile  batteries. 

6.  Emplacements  and  importance  of  enemy  air  service 
units  and  their  activity. 

The  observer  must  also  know  the  mission  of  the  army  corps 
to  which  he  is  assigned.  He  learns  this  by  going  with  the 
company  commander,  in  liason  with  Army  Corps  Headquarters, 
Third  Section,  General  Staff  (G3).  Here  he  finds  out  whether 
the  army  corps  is  in  a defensive  sector  or  in  an  offensive  sector. 
We  will  first  take  up  the  case  of  a balloon  in  a defensive  sector. 

DEFENSIVE  SECTOR. 

First  the  observer  must  gather  the  following  documents : 

Our  own  order  of  battle  in  the  sector,  and  especially  the  po- 
sitions of  the  commanding  posts  of  the  divisions,  regiments  and 
battalions. 

The  plan  of  defense,  which  tells  all  dispositions  to  be  taken 
in  case  the  enemy  attacks.  To  this  plan  is  annexed  the  plan 
of  reinforcement. 

The  plan  of  defense  includes  the  plan  of  the  work  of  the 
artillery,  sub-divided  into  several  parts. 

The  plan  for  destructive  fire. 

The  plan  for  harrassing  fire. 

The  plan  for  cutting  off  supplies  by  artillery  fire  and  re- 
prisals. 

The  plan  of  defense  against  tanks. 

The  plan  of  counter-preparation  and  BARRAGE. 
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The  plan  of  employment  of  air  service  in  case  of  an  attack. 

Plan  of  liason  (Telephone,  visual  signaling,  wireless,  panels, 
rockets,  etc.  This  includes  especially  the  WIRELESS  CALL  OF 
EVERY  COMMANDING  POST. 

These  plans  are  very  detailed  but  they  do  not  include  the  in- 
formation given  in  the  permanent  orders  or  regulations  of  the 
army. 

There  is,  moreover,  a plan  of  the  research  and  utilization  of 
information  which  is  intended  to  facilitate  and  increase  the 
speed  of  obtaining  and  transmitting  information. 

OFFENSIVE  SECTOR. 

The  documents  to  be  gathered  and  studied  carefully  are  the 
following: 

The  plan  of  divisional  attack,  giving  the  positions  of  the 
regiments  and  battalions  in  the  engagement.  (The  locations  of 
the  troops  are  called;  sector  for  a division;  subsector,  for  a regi- 
ment, and  quarter  for  a battalion).  Positions  of  the  initial 
commanding  posts  of  each  unit  and  their  successive  positions 
during  the  course  of  the  attack.  Location  of  the  reserves.  (In 
the  division  a map  1:10,000  must  be  prepared  showing  the  loca- 
tion of  all  troops.) 

Plan  of  the  employment  of  the  artillery,  which  shows  ac- 
curately the  distribution  of  all  artillery  which  is  not  normally 
attached  to  the  unit  engaged.  This  plan  also  shows  the  organi- 
zation of  the  artillery  staff  and  the  grouping  of  the  units;  the 
normal  and  eventual  zones  of  action  of  the  different  UNITS. 
The  plan  of  destruction  and  neutralization  of  the  enemy  works. 

The  plan  of  the  destruction  of  the  defensive  organizations 
of  the  enemy. 

The  plan  of  harassing  fire  and  for  cutting  off  supplies. 

The  plan  of  feint  attacks  to  find  enemy  batteries  not  pre- 
viously known. 

The  plan  for  accompanying  and  protecting  the  first  attack. 

The  plan  of  action  against  moving  targets;  dispositions  are 
made  so  that  moving  targets  can  be  quickly  caught  under  hre. 
These  targets  are  important,  especially  for  long  range  guns. 
Some  special  batteries  are  detailed  for  the  work. 

The  map  showing  the  zones  of  action  of  the  artillery  not 
only  in  the  sectors  in  which  the  balloon  operates,  but  also  in  the 
neighboring  sectors.  This  document  is  never  taken  into  the  air 
but  is  always  kept  in  the  chart  room. 

The  plan  of  new  positions  which  the  artillery  is  to  take 
when  the  attack  goes  forward.  This  shows  which  units  move 
first  and  into  what  position  each  one  moves. 

The  plan  of  the  liason  which  gives  all  the  orders  about  the 
different  systems  to  be  used  in  the  attacks,  the  operation  of  all 
systems  and  the  conventional  signs. 

As  in  the  defensive  sector,  there  is  a plan  of  research  and 
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Utilization  of  information  in  order  to  facilitate  and  increase  the 
speed  of  obtaining  and  transmitting  this  information. 

DRAWING  UP  AND  TRANSMISSION  OF  INFORMATION. 

When  an  observer  in  the  basket  obtains  any  information, 
he  must  verify  it  and  carefully  prepare  his  message  for  trans- 
mission. The  text  of  the  message  must  be  simple,  neutral,  clear, 
precise  and  complete. 

Don’t  hurry  in  drawing  up  the  message.  The  time  which 
you  spend  in  making  a complete  and  clear  message  is  not  lost 
but  do  not  let  this  time  that  you  spend  in  perfecting  your  mes- 
sage lengthen  it  unnecessarily.  Before  transmittting  the  mes- 
sage ask  yourself  and  see  that  it  answers  the  following  ques- 
tions: 

When? 

Where? 

Why? 

Try  to  put  the  message  as  nearly  as  possible  in  the  lan- 
guage of  the  branch  for  which  you  are  working. 

Information  must  be  transmitted  in  the  following  order  ac- 
cording to  the  urgency  of  the  message. 

1st.  Directly  to  the  troops  which  are  able  to  make  imme- 
diate use  of  the  information.  Such  troops  that  seem  to  be  men- 
aced. 

2nd.  To  the  commanders,  in  order  of  those  most  interested 
by  the  information  and  then  on  up  as  high  as  necessary. 

3d.  To  the  information  office  of  the  Air  Service. 

The  frequence  of  messages  should  depend  upon  the  orders 
received,  the  importance  of  the  information  and  the  tactical 
situation. 

The  orders  of  transmission  must  be  logical,  for  instance, 
batteries  seen  in  action  should  first  be  communicated  to  a 
counter-battery  group  in  the  zone  in  which  the  battery  is  seen, 
then  to  the  artillery  commander. 

From  time  to  time  inform  the  artillery  information  service 
of  the  batteries  seen,  but  information  like  this  of  a purely  sta- 
tistical nature  need  not  be  sent  as  frequently.  At  the  end  of 
the  day,  make  a report  to  the  air  service  information  office  of 
the  work  done  during  the  day,  giving,  in  addition  to  the  infor- 
mation obtained,  the  following: 

Conditions  of  observation,  visibility. 

Name  of  observer. 

Impression  of  the  day  and  of  the  sector. 

This  report  is  made  out  by  the  clerks  during  the  day 
and  verified  by  the  observer  when  he  comes  down.  The  im- 
pression of  the  day  is  added  by  the  observer  himself. 

This  report  shows  the  details  of  the  observation  arranged 
under  the  headings  of  the  different  classes  of  information.  The 
activity  of  the  enemy  artillery  is  given  in  a table:— 
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Example; 


Coordinates  | 

Region  1 No.  Pieces  | 

1 Caliber  [ 

Objective 

[ Counter  Battery 

5667  1 

Boine  | 2 | 

1 240  1 

Our  guns 

1 15  shots 

1 

1 1 

1 1 

at  X 

1 from  X 

Other  classes  of  information  includes: 

Movement  on  roads  and  railroads. 

Cantonments  and  bivouacs, 

Ammunition  Dumps  and  Supply  Depots, 

Defensive  organizations, 

Observations  of  Fire  during  the  day. 

In  the  general  impressions  of  the  day,  don’t  be  too  impres- 
sionable, Don’t  use  adjectives  such  as  “large,  small,  weak, 
strong.”  These  adjectives  change  with  each  observer.  In  the 
place  of  these  put  numerous.  In  the  place  of  these  put  nu- 
merical values,  such  as  number  of  shots  a minute.  For  a train, 
give  its  length  in  cars  or,  if  this  cannot  be  done,  in  meters. 

Enemy  works  or  actions  can  also  be  compared  to  similar 
works  or  actions  in  our  own  lines  which  are  known. 

TRACKS,  RAILROADS  AND  DUMPS  ON  AEROPLANE 
PHOTOGRAPHS. 

TRACKS. 

GENERAL.  Tracks  form  one  of  the  most  valuable  guides  to 
the  enemy’s  activity,  but  are  sometimes  neglected  because  they 
are  obvious. 

A study  of  tracks  will  often  reveal  the  following  points: 

Roads  in  use  (by  the  parallel  or  divergent  paths  in  their 
vicinity.) 

The  main  communication  trenches  in  use  (by  tracks  run- 
ning alongside,  made  by  carrying  parties  at  night.) 
Many  tracks  on  both  sides  of  trenches  often  indicate 
that  the  trenches  are  in  bad  condition. 

Dumps. 

Billets  and  huts  (especially  in  woods.) 

Active  battery  positions. 

Headquarters. 

Wire  which  is  almost  invisable,  and  gaps  through  it. 

Patrol  paths. 

Observation  posts. 

In  villages;  houses  which  are  important  centers. 

Advanced  listening  posts. 

Fortified  shell  holes. 

In  quiet  parts  of  the  line,  the  appearance  or  gradual  disap- 
pearance of  tracks  will  often  give  valuable  positive  or  negative 
information  as  to  the  enemy’s  activity  in  any  particular  locality. 

During  the  artillery  preparation,  new  tracks  leading  to  a 
group  of  dug-outs  under  bombardment  are  sure  signs  that  the 
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dug-outs  have  not  been  absolutely  destroyed  or  that  they  have 
been  reoccupied. 

During  the  battle,  tracks  should  be  studied  carefully  in  order 
to  discover  whether  certain  new  trenches  or  shell  holes  are  in 
our  hands  or  the  enemy’s,  and  when  traffic  routes  are  under  bom- 
bardment, to  see  whether  new  ones  are  being  made. 

The  value  of  a combined  study  of  tracks  and  railways  for  in- 
dicating targets  to  machine  guns  or  artillery,  especially  for  night 
firing,  is  obvious. 

APPEARANCE  ON  PHOTOGRAPHS.  The  appearance  of 
tracks  varies  with  weather  conditions.  Sometimes  they  show  up 
as  white  lines  of  varying  thickness,  sometimes  as  darker  ones. 

RAILROADS 

GENERAL.  Much  information  of  strategical  and  tactical 
importance  may  be  obtained  from  a close  study  of  railways  and 
trench  tramways. 

iLis  necessary  to  watch  railway  tracks  caiefully.  The  ene- 
my has  frequently  laid  down  light  railways  to  carry  up  material 
for  the  construction  of  a new  line  of  defense,  and  has  then  used 
only  portions  of  them  for  supplies  and  ammunition  when  the 
line  of  defense  has  been  occupied.  The  old  tracks  still  remain, 
and  can  rarely  be  distinguished  from  those  of  the  lines  in  use, 
except  by  evidence  from  other  sources  than  photographic. 

EMPLOYMENT.  Besides  the  normal  gauge  lines,  which  were 
mostly  built  before  the  war,  the  enemy  has  made  an  extensive 
use  of  a system  of  light  railways.  Personnel,  stores  and  materi- 
al are  brought  up  by  branch  lines  which  run  to  nearly  all  import- 
ant points  and  villages  in  the  front  line  system.  Battery  groups 
and  single  heavy  batteries  are  almost  entirely  supplied  by  this 
method.  Supply  depots  will  necessarily  occur  at  the  breaks  of 
gauge,  as  well  as  at  various  points  along  tracks. 

TYPES.— Light  railway  systems  may  be  divided  into  the  fol- 
lowing groups: 

1.  1.00m.  and  80m  gauge  (the  former  of  which  is  the 
most  common.) 

2.  0.40m  gauge  (the  most  common  type  of  light  railway 
in  forward  areas.) 

3.  040m  gauge  (this  is  confined  to  trench  tramways.) 

APPEARANCE  ON  PHOTOGRAPHS:  Normal  guage  rail- 
ways may  be  distinguished  from  light  railways  by  the  breadth  of 
the  tracks  and  by  the  size  of  the  rolling  stock  used. 

Light  railways  can  be  distinguished: 

(a)  By  the  straightness  with  which  they  run  and  by  the 
absence  of  any  sharp  curves. 

(b)  By  embankments  and  cuttings  at  points  in  their  con- 
struction. 

(c)  By  the  bridges  by  which  they  cross  streams,  etc.  A 
railway  usually  crosses  an  obstacle  of  this  sort  without 
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altering  its  direction,  whereas  a path  usually  crosses 
a stream  at  right  angles. 

(d)  By  the  sharpness  of  outline,  as  opposed  to  a track 
which  usually  becomes  indefinite  along  its  edge  when 
used  continually. 

(e)  By  a tendency  to  appear  darker  than  roads  or  tracks 
in  use. 

Light  railways  usually  follow  contours  and  defiladed  ground, 
and  may  sometimes  be  discovered  by  the  fact  that  they  lead  in- 
to trenches  which  have  no  traverses  and  sharp  corners.  It  is 
very  difficult  to  establish  the  presence  of  a light  railway  along 
a road,  as  it  is  generally  constructed  near  a ditch  and  under  trees. 
The  railways  may  often  be  discerned  at  corners  of  the  road,  or 
at  crossroads  where  it  is  necessary  for  the  lines  to  leave  the 
road  or  to  make  a more  gradual  curve. 


DUMPS. 

Dumps  are  distinguished  by  the  material  actually  stored  and 
the  activity  in  the  immediate  surroundings. 

Whether  a dump  is  for  supply  or  ammunition  may  be  deter- 
mined very  often  on  photographs.  Ammunition  dumps  are  usu- 
ally arranged  in  small  stores  with  intervals  between. 

Details  as  to  the  nature  and  purpose  of  the  dump  will  gener- 
ally be  obtained  by  the  collection  of  prisoners’  statements,  the 
reports  of  agents  and  the  information  obtained  from  the  actual 
photograph. 

Dumps  are  in  nearly  every  case  sited  near  important  rail- 
ways, (with  sidings  feeding  them),  or  alongside  canals  and  roads, 
where  in  summer  the  shadows  cast  by  the  trees  make  identifica- 
tion more  difficult. 

Forward  dumps  are  often  concealed  in  woods,  and  their 
presence  may  be  inferred  by  the  existence  of  a light  railway  and 
signs  of  unusual  traffic  in  the  vicinity. 

USE  OF  AEROPLANE  PHOTOGRAPHS  TO  DISCLOSE 
THE  ENEMY’S  INTENTIONS. 

GENERAL:  The  general  policy  of  the  enemy,  whether  of- 
fensive or  defensive,  can  be  ascertained  generally  by  a study  of 
aeroplane  photographs,  read  in  conjunction  with  information 
from  other  sources. 

The  most  important  points  to  look  for  are  shown  in  the  fol- 
lowing paragraphs: 

OFFENSIVE  PREPARATIONS: 

(a)  A sudden  increase  in  the  artillery  activity,  in  the 
number  of  battery  positions  and  in  new  aerodromes, 

( b)  An  increase  in  the  number  of  communication  trenches. 

(c)  An  increase  in  the  light  railways  and  dumps. 


The  Weekly  Bulletin 


Page  Seven 


(d)  A series  of  saps  pushed  forward  and  linked  up  to 
form  “jumping-off  trenches”  in  advance  of  the  front 

(e)  The  construction  of  assembly  trenches. 

DEFENSIVE  PREPARATIONS. 

(a)  New  lines  of  barbed  wire,  behind  which  occasional 
traverses  and  dug-outs  appear,  marking  the  trace  of 
an  intended  new  line. 

(b)  A general  strengthening  and  deepening  of  trenches. 

(c)  Additions  to  existing  wire. 

(d)  The  rapid  marking  out  and  construction  of  new 
switch  lines. 

(e)  An  increase  in  the  number  of  battery  positions. 

DURING  ACTUAL  OPERATIONS. 

(a)  Tracks  leading  into  shell  holes  containing  detached 
parties  and  machine  guns. 

(b)  Old  battery  positions,  which  are  often  wired  around 
and  converted  into  strong  points, 

(c)  Blocks  and  barricades  in  communication  trenches. 

(d)  Craters  in  roads  [generally  anti-tank.] 

(e-)  New  tracks  across  country. 

( f ) Nev/  active  battery  positions. 


AMERICANIZED  FRENCH  ARMY  TERMS. 

When  a soldier  fills  his  automobile  with  gasoline  in  France 
he  asks  for  essence  as  naturally  as  he  said  gasoline  in  the  States, 
and  when  he  needs  a can  of  kerosine  to  clean  his  engine,  he  asks 
for  petrol.  One  word  is  easier  to  say  than  two,  so  camion  comes 
to  replace  auto-truck,  and  the  word  atelier,  painted  on  the  side 
of  the  automobile  workshops,  prompts  the  adoption  of  that  word 
also.  The  central  repair  shops  of  the  army  have  to  be  visited  so 
often  that  the  name  pare  soon  becomes  a part  of  the  American’s 
vocabulary.  When  cars  travel  long  distances  together,  they  al- 
v/ays  drive  in  convoy.  Bidon  replaces  gasoline  can,  and  voiture 
replaces  automobile.  When  cars  break  down,  every  one  bemoans 
the  fact  that  the  convoy  has  been  “crevaid.” 

In  the  everyday  life  at  the  front,  the  American  soldier  hears 
other  French  expressions  repeated  so  often  that  he  grows  to  use 
the  phrases  with  all  the  familiarity  of  his  native  tongue,  “Est  ce 
vous  avez”  is  often  the  only  French  verb  expression  known,  but 
it  is  adopted  universally  as  a formula  for  asking  questions. 

A candle’  is  a bougie,  and  the  means  for  lighting  it  is  the 
little  gasoline  burning  pocket  lighter  that  the  soldiers  call  a 
briquet. 

As  far  as  the  important  question  of  food  is  concerned,  even 
the  most  ignorant  man  in  a company,  for  purposes  of  self-preser- 
vation, learns  at  least  enough  French  words  to  make  known  his 
demands.  Thus  food  in  general  becomes  ravitaillement,  the 
auto  kitchen  becomes  the  cuisine  camion,  and  the  sour  red  army 
v/ine  becomes  bon  pinard.  When  that  much  prized  article,  jam, 
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is  omitted  from  the  menu,  loud  protests  are  heard  from  every 
side  demanding  why  there  is  no  confiture  in  the  “line-up.” 

From  the  vocabularly  of  the  French  soldiers,  a number  of 
other  words,  technical  and  non-technical,  come  into  everyday 
use.  “Boches”  and  “Fritzies”  displace  the  word  Germans  almost 
entirely  when  any  particular  word  is  used  to  designate  the  enemy, 
but  the  simple  pronoun  “they”  is  often  quite  sufficient  to  indicate 
the  “Boches.” 

Avion,  the  shorter  word  that  has  replaced  aeroplane  in  both 
the  newspapers  and  language  of  the  English  and  French,  is  nat- 
urally adopted  in  the  American  Army.  Abri  is  used  instead  of 
dug-out  or  bomb-proof,  and  the  French  word  mitrailleurs  displaces 
machine.  Occasionally  a machine  gun,  on  account  of  its  peculiar 
tapping  sound,  is  called  a “typewriter”  by  the  English  or  a “coffee 
grinder”  by  the  French. 

The  word  kilometer  is  sometimes  difficult  to  become  accus- 
tomed to,  and  even  at  the  end  of  several  months  it  may  be  still 
necessary  to  “divide  by  eight,  multiply  by  five” —the  formula  for 
reducing  kilometers  to  the  more  familiar  miles. 

Embusque  is  a more  familiar  word  than  the  American  slack- 
er. One  rarely  leaves  the  front  on  leave — he  leaves  it  on  per- 
mission. Three  other  expressions,  two  of  them  denoting  material 
things,  and  other  offering  a theoretical  excuse,  are  known  to  the 
whole  American  Army.  These  are  pus,  toto,  and  c’est  la  guerre. 
The  first  two  words  are  the  name  of  two  varieties  of  the  invisible 
objects  that  convey  the  impression  that  a particularly  obnoxious 
type  of  mosquito  is  biting  you  on  the  back.  The  last  expression 
is  known  all  over  France  as  an  explanation  of  any  exigency  that 
has  as  its  root,  the  war. 

The  slang  of  the  artillery  is  a mixture  of  French  and  English. 
Obus,  the  French  word  for  shell,  is  used  as  widely  as  eclat,  the 
name  of  the  shell-fragments  that  are  the  one  big  death  dealing 
factor  in  the  war.  According  to  the  French  usage,  Americans 
also  name  the  different  kinds  of  artillery  pieces  according  to 
their  calibres  in  millimeters:  thus  the  conversation  includes  fre- 
quently the  mention  of  “seventy-fives”  “Boche  seventy-sevens” 
and  “hundred  and  fifty-fives.”  One  soon  learns,  in  addition,  to 
tell  the  difference  between  the  explosion  of  an  arrive  [a  German 
shell  exploding]  and  that  of  a departe  [a  French  explosive  shell 
fired  from  the  gun.] 

If  the  day  is  undisturbed  by  the  roar  of  the  guns,  it  is  tran- 
quil in  the  parlance  of  the  French,  but  if  the  French  guns  are 
shooting  incessantly,  it  is  a sign  that  the  tir  de  birage  or  curtain 
fire  has  begun.  Marmite,  or  “big  as  a soup  kettle”  is  the  term 
for  the  shells  of  larger  caliber,  for  many  of  the  projectiles  are 
actually  as  large  as  the  soup  cans  that  supply  the  men  in  the 
trenches. 


Captain  Bonvillain,  Lieutenant  Crivelli,  Lieutenant  Loudin, 
Lieutenant  Lemaire,  and  Lieutenant  Orlac,  of  the  Mission  Fran- 
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caire  Aeronautique  have  come  to  Fort  Omaha  to  give  the  Balloon 
School  the  benefit  of  their  four  years  experience  at  the  front. 
In  addition  to  wide  general  knowledge,  each  of  the  officers  is  a 
specialist  in  or  more  branch  of  balloon  work,  and  cooperation 
with  them  will  thus  be  of  estimable  value.  Fort  Omaha  in  par- 
ticular, and  the  Balloon  Service  in  general,  is  fortunate  indeed 
to  be  able  to  welcome  the  distinguished  members  of  the  French 
Aeronautical  Mission. 


NOTICES 

If  you  have  any  questions  pertaining  to  Artillery  Observa- 
tion, call  on  Lieut.  Drake,  Room  10,  North  Barracks,  between  9 
A.  M.  and  12  A.  M.  and  1 to  6 P.  M.  for  a discussion  of  the  prob- 
lem. 

Commissioned  officers  of  Fort  Omaha,  may  obtain  copies  of 
the  Bulletin  after  1 o’clock  on  the  Thursday  of  each  week,  by  ap- 
plication in  person  at  Room  10,  North  Barracks. 

Lectures  5 and  6 in  the  Artillery  Observation  Course 
are  stereoptic  lectures  on  Aeroplane  Photographs,  and  any  officers 
interested  in  this  work  are  always  welcome  to  attend  the  classes. 
For  the  convenience  of  these  officers,  the  hours  at  which  these 
classes  are  given  will  be  posted  on  the  Weekly  Bulletin  board  in 
the  hallway  of  the  North  barracks. 
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APPEARANCE  OF  A MODERN  OFFENSIVE  COMBAT 


(BY  LIEUT.  GEORGES  CRIVELLI.) 


The  following  is  a brief  review  of  the  aspects  that  a modern 
combat  presents  to  the  aerial  observer.  Naturally  the  details  are 
considerably  modified  by  circumstances,  but  the  basis  of  the  prin- 
cipals adopted  remains.  Even  in  an  attack  such  as  that  so  suc- 
cessfully executed  by  the  English  troops  round  Cambrai  on  the 
21  November,  1917,  where  many  theories  were  upset  by  the  ab- 
sence of  prolonged  artillery  preparation,  the  general  lines  upon 
which  the  operation  was  conducted  are  the  same  as  for  the  bat- 
tles developed  more  nearly  resembling  the  type  given  below. 
The  following  conference  must  be  taken  in  no  way  as  a lesson  in 
tactics  but  merely  as  a rapid  summary  of  what  the  balloonist  may 
expect  to  see. 

FIRST  STAGE.  The  first  stage  may  be  considered  as  that 
period  which  precedes  the  artillery  preparation.  Our  material  and 
guns  are  being  brought  up  and  put  into  position  as  rapidly  and 
secretly  as  possible. 

APPEARANCE  OF  A SECTOR. 

1.  REAR.  Usually  a big  offensive  takes  in  a sector  which 
up  till  then  has  been  calm.  Behind  the  lines  the  houses  are  in- 
tact, the  fields  cultivated.  The  villages  and  woods  present  little 
or  no  signs  of  shell  fire  and  the  country  in  every  way  resembles 
the  map  so  that  orientation  is  extremely  easy.  Movements  of 
trains  are  infrequent  and  regular,  and  there  is  practically  no  cir- 
culation or  traffic  upon  the  roads  except  at  such  a distance  away 
as  to  be  invisible  from  the  balloon  save  on  exceptionally  clear 
days. 

2.  ARTILLERY.  The  activity  is  usually  very  feeble,  being 
limited  to  a few  shells  fired  on  known  battery  positions,  a little 
trench-mortar  action  on  the  trenches,  and  anti-aircraft  guns. 
Barrage  types  of  fire  are  rarely  if  ever  seen.  Many  battery  po- 
sitions may  be  known  to  us  whose  occupation  is  doubtful,  as  Ger- 
man batteries  frequently  have  more  than  one  position,  so  that 
after  firing  actively  from  one  place,  they  may  shift  their  guns  to 
another. 

For  this  reason  as  well  as  the  infrequent  firing,  our  informa- 
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tion  concerning  the  artillery  is  often  very  incomplete  at  this 
period,  and  the  discovering  and  correct  situating  of  as  many  batter- 
ies as  possible  forms  an  exceedingly  important  part  of  the  bal- 
loon observers’  work  during  this  stage. 

3.  INFANTRY.  The  trenches  are  regular  and  well  made 
but  often  unoccupied,  as  may  readily  be  seen  from  their  appear- 
ance both  on  photographs  and  in  the  air.  The  defense  works 
are  carried  on  regularly  but  make  slow  progress  owing  to  the 
number  of  workers. 

Relieving  troops  are  never  seen  in  day-time.  By  flying  low 
over  the  enemy  trenches  and  thus  drawing  the  fire  of  the  infan- 
try-men our  aeroplanes  can  often  get  fairly  precise  information 
as  to  the  density  of  troops  holding  the  trenches. 

4.  AERONAUTICS.  The  aviation  activity  is  small;  and  the 
planes  are  rarely  agressive.  Balloons  are  in  very  limited  num- 
bers, there  being  perhaps  two  or  three  within  sight. 

SECOND  STAGE.  We  may  consider  as  the  second  stage  the 
time  when  the  enemy  has  discovered  our  intentions  and  is  mak- 
ing all  haste  to  prepare  to  counter-act. 

Of  course  our  own  preparations  are  kept  secret  as  long  as  pos- 
sible, but  such  numerous  materials,  explosives,  guns,  railways, 
etc.,  etc.  are  required  that  it  is  impossible  to  quite  hide  our  inten- 
tions for  long.  The  balloon  can  help  considerably  in  this  res- 
pect by  giving  precious  information  about  batteries,  parks,  etc, 
that  are  not  sufficiently  camouflaged,  and  consequently  visible  to 
enemy  planes.  Until  absolutely  necessary  or  at  least  till  hiding 
them  is  no  longer  useful,  the  new  balloons  brought  up  for  the  at- 
tack are  not  revealed  to  the  enemy,  so  that  the  observers  must 
take  every  available  means  of  learning  their  sector  without  the 
help  of  their  balloons.  These  means  include: 

a.  Flight  in  the  balloons  already  in  the  sector. 

b.  Visits  to  land  observation  stations. 

c.  Flights  in  aeroplanes. 

d.  Maps,  photos  and  information  officer’s  reports. 

Sooner  or  later  the  enemy  finds  out  what  is  taking  place  and 
we  become  aware  of  this  by  a considerable  change  in  the  appear- 
ance of  the  sector. 

1.  REAR.  The  number  of  trains  increases  enormously.  In 
the  Aisne  in  March  1917,  on  the  days  preceding  our  attack,  three 
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lines  were  carrying  as  many  as  one  train  every  two  minutes  for 
several  hours  each  day. 

On  the  roads  circulation  of  wagons,  gun-carriages,  cyclists, 
pedestrians  and  horses  goes  on  even  in  day-light.  Depots  spring 
up  around  railway  stations  and  villages.  Tracks  and  paths  ap- 
pear across  the  previously  cultivated  fields.  Camp  fire  smokes 
are  seen  among  the  trees  and  there  is  every  sign  of  increased  ac- 
tivity. 

2.  ARTILLERY.  The  batteries  become  much  more  active, 
firing  taking  especially  the  form  of  adjusting.  Positions  that  were 
doubtful  or  only  occasionally  occupied  become  certain. 

The  Germans  ascertain  the  thorough  working  of  their  barrage, 
and  here  the  balloon  observer  can  gain  some  precious  informa- 
tions, as  an  example  will  show. 

On  the  26th  February  in  the  Aisne,  frorn  the  trenches  at 
Vailly  four  rockets  of  two  red  globes  each  were  fired. 

A relay  at  the  Chateau  Vauxelles  (2  kilometers  away)  imme- 
diatly  sent  up  a rocket  of  two  red  globes.  A second  relay  sent 
up  a similar  rocket  500  meters  east  of  Chantereine,  and  soon  af- 
ter the  Germans  opened  up  a short  trial  barrage  on  the  trenches 
opposite  the  Ferme  Colombe.  Therefore: 

A.  There  signal  barrage  was  rockets  with  two  red  globes. 

B.  There  were  two  relays  in  known  places. 

C.  The  Barrage  on  our  trenches  opposite  Boiombe  Farm  was 
fired  from  batteries  near  Chantereine. 

Besides  these  land  rockets  requesting  barrage,  the  verifica- 
tion is  often  done  by  aeroplanes  flying  all  along  the  lines  and 
over  each  succesive  barrage  sector,  firing  a rocket.  By  watch- 
ing this  operation  carefully  the  observer  in  balloon  can  find  out 
many  of  the  batteries  as  well  as  the  region  allotted  them  for  their 
barrage  fire. 

During  this  stage,  artillery  activity  also  takes  the  form  of  hin- 
dering fire  on  our  roads  and  railways  by  long  distance  guns,  and 
considerable  activity  of  trench-mortars. 

Apart  from  actual  firing,  one  sees  new  positions  rapidly  be- 
ing prepared,  and  abandoned  ones  renovated.  Narrow-gauge 
railways  are  run  between  heavy  gun  positions,  or  groups  of  bat- 
teries, to  supply  and  ammunition  depots. 

The  Germans  take  numerous  precautions  to  protect  their  guns 
so  that  on  the  day  of  our  attack  they  will  not  be  put  out  of  ac- 
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tion.  Besides  reinforced  battery  shelters  they  resort  to  extreme- 
ly clever  camouflage,  they  draw  our  fire  by  bright  flashes  from 
well  made  false  batteries,  they  frequently  prevent  our  adjusting 
by  masking  the  batteries  in  a dense  cloud  of  black  smoke  or  by 
imitating  our  explosives  by  means  of  smoke-bombs. 

3.  INFANTRY.  At  this  stage  the  defensive  organization 
increases  with  remarkable  speed.  The  trenches  are  often  deep- 
ened and  broadened.  New  communication  trenches  appear  going 
far  to  the  rear  especially  along  important  roads  and  tracks.  Much 
earth  is  thrown  up,  and  the  issues  of  communication  trenches  in- 
to the  firing  trenches  are  doubled  and  often  trebled. 

Accessory  defences  are  increased,  such  as  barbed  wire  etc.  and 
often  new  ones  appear,  such  as  for  example  three  long  sheets  of 
flame  which  appeared  in  front  of  an  enemy  trench  in  the  Aisne 
on  the  16th  February  1917,  after  the  bursting  of  some  of  our  shells. 
They  were  about  30  yards  long  and  presumably  intended  to  pro- 
tect some  special  organization  at  the  moment  of  our  attack.  Our 
shells  set  fire  to  apparatus  before  the  scheduled  time. 

The  latest  information  tends  to  show  that  the  enemy  try  to 
keep  their  first  positions  secret  by  occupying  shell-holes,  joined 
by  underground  tunnels,  instead  of  continuous  trenches. 

Machine-guns  are  also  dotted  throughout  the  country  in  the 
rear  of  their  lines,  in  shell  holes  with  no  barbed  wire  or  other 
defence  which  might  reveal  their  presence.  Sometimes  a little 
path  will  show  them  up  on  a photo,  but  often  we  can  see  noth- 
ing at  all. 

4.  AERONAUTICS.  The  Aviation  becomes  very  much 
more  active.  Numerous  battle-planes  fly  over  our  lines  accom- 
panying scout-planes  or  photographing  planes.  Their  attitude 
is  much  more  agressive.  These  scouting  excursions  are  fre- 
quently followed  by  bombardments  during  the  night. 

5.  GENERAL  OBSERVATIONS.  The  frequented  roads  are 
camouflaged.  Trees  are  cut  down  to  provide  timber  for  the 
trench  and  battery  shelters,  or  often  from  mere  vandalism  as 
in  the  Somme  in  1917;  all  fruit  trees  in  bloom  were  sawn  down 
and  left  to  rot.  Telephone  lines  appear  in  large  numbers,  over- 
head lines  at  the  rear  and  buried  lines  at  the  front. 

Great  precautions  are  taken  against  our  ever  more  numerous 
aerial  bombarding  expeditions.  For  example,  along  the  Moselle, 
in  October  1917  the  Germans  have  put  up  discs,  semaphores  and 
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red  and  green  and  white  lights  to  imitate  a railway  line  at  night, 
whereas  the  real  line  is  kept  in  the  utmost  darkness. 

Then  again  at  Hagondange  the  thyssen  factories  are  instant, 
ly  plunged  in  darkness,  whilst  a whole  system  of  lamps  is  lit  up 
in  a neighboring  field. 

During  this  second  stage,  on  our  side  of  the  lines  the  ever 
increasing  activity  becomes  less  and  less  possible  to  hide.  Our 
batteries  adjust  cautiously,  using  as  few  shots  as  possible  and 
only  firing  at  long  intervals  to  keep  our  artillery  strength  hidden 
as  far  as  possible.  On  the  other  hand  no  possible  occasion  of 
doing  damage  across  the  lines  is  missed.  Shelters  being  con- 
structed, munition  depots  occupied,  villages,  supply  stores,  all 
are  smashed  as  soon  as  located. 

Although  certain  vulnerable  places  of  considerable  im- 
portance should  be  kept  till  the  last  minute  to  prevent  their  be- 
ing shifted  elsewhere. 

For  example  in  Champaign  during  September,  1917,  a very 
important  telephone  Central  was  discovered,  to  which  came 
over  150  different  wires.  This  information  was  carefully  stored 
up,  and  ten  minutes  before  our  infantry  attacked  the  central 
was  pounded  by  four  270  m.m.  guns.  We  afterwards  learned 
that  this  had  been  the  means  of  completely  cutting  off  ail  tele 
phone  communication  between  the  infantry  and  artillery  of  that 
sector,  so  that  the  infantry  were  left  unprotected  during  our 
attack. 

Then  again  one  of  the  most  important  missions  of  the  ar- 
tillery just  before  the  attack  is  that  of  completely  BLINDING 
the  enemy,  so  that  he  cannot  see  what  is  taking  place.  This  is 
done  by  shelling  all  the  known  observation  posts  both  in  the 
trenches  and  at  the  rear;  by  bringing  down  the  enemy  observa- 
tion balloons;  and  preventing  their  planes  flying  over  the  lines. 

Thus  one  may  realize  that  the  sector  undergoes  great 
changes  each  day,  houses,  trees,  woods,  trenches  all  become 
broken  up  long  before  the  actual  attack  is  ready  to  take  place. 
In  some  places  even,  where  a trench  is  subjected  to  a too  de- 
structive preparatory  fire,  a new  one  dug  just  behind  may  re- 
place it. 

The  observer  must  follow  these  changes  continually  in  order 
to  keep  his  whereabouts  for  villages,  woods,  etc.,  marked  on  the 
original  map  soon  become  mere  collections  of  shell  holes  among 
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Other  shell  holes. 

Some  idea  of  the  part  balloon  observation  may  play  at  this 
stage,  if  properly  organized  and  carried  out,  may  be  gained 
from  the  following  figures. 

On  the  17th  of  August,  1917,  at  Verdun,  the  balloons  ad- 
justed our  batteries  on  232  different  objectives  and  situated  120 

German  battery  positions. 

Three  of  the  balloons  were  brought  down  by  enemy  planes 
but  two  hours  later  they  were  repaired  and  their  observers  were 
up  at  work  again. 

In  the  Soissons  sector  another  day  the  balloons  adjusted  232 
objectives  and  situated  25  German  batteries. 

On  the  16th  of  September,  1917,  in  the  same  district  the  ob- 
servers worked  up  in  the  air  for  an  average  of  20  successive 
hours. 

On  the  26th  of  August,  1917,  at  Verdun  the  balloons  ad- 
justed on  94  objectives  and  situated  200  active  German  batteries 
by  their  fiashes. 

On  the  20th  of  August,  1917,  at  Verdun  the  balloons  fol- 
lowed each  step  of  our  infantry  advance  and  adjusted  our  bat- 
teries on  numerous  columns  of  reinforcements  and  convoys. 
They  adjusted  our  batteries  on  198  objectives  and  situated  117 
German  batteries;  five  of  the  balloons  were  attacked  by  enemy 
planes,  but  nevertheless  were  able  to  continue  their  work. 

HINTS  FOR  BALLOON  OBSERVERS. 

It  is  essential  in  your  work  on  the  front  that  you  consider 
yourselves  as  men  all  from  one  school.  It  is  almost  impossible 
to  form  such  a co-operation  in  any  other  branch,  such  as  the  In- 
fantry or  Artillery,  since  these  services  have  so  many  officers, 
but  in  the  Balloon  division,  as  all  are  largely  from  one  school, 
it  is  easier  to  insure  close  relations  and  co-operation. 

The  captive  observation  balloon  is  not  completely  developed 
nor  perfected.  It  is  practically  in  its  infancy,  and  it  is  by  co-op- 
eration that  we  can  acquaint  each  other  of  our  experiences  and 
thereby  attain  a higher  standard  of  efficiency.  As  Balloonists  we 
should  always  have  that  spirit  in  mind. 

DIFFICULTIES.  We  should  always  stand  as  a unit  in  deal- 
ing with  the  Artillery.  The  Artillery  officers,  as  found  on  the 
front,  suffer  from  curious  misconceptions.  They  cannot  conceive 
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the  idea  that  anything  can  be  seen  by  the  balloon  observer.  It 
is  the  duty  of  the  Balloon  Observer  to  convince  him  that  the  oppo- 
site is  true.  The  Artillery  officers  conclude  from  the  fact  that  the 
balloons  are  about  four  and  a half  miles  in  the  rear,  that  nothing 
of  importance  can  be  seen.  The  Artillery  Officer  will  say  that 
he  has  observation  posts  in  the  front  line  trenches  with  the  in- 
fantry which  are  doing  the  work  competently,  and  that  he  does 
not  see  how  the  balloon  can  be  of  assistance  to  him.  The  only 
way  to  convince  the  Artillery  Officer  is  by  a demonstration.  Men 
often  make  a mess  of  things  in  the  pursuit  of  their  objective, 
and  if  this  happens,  the  Artillery  Officer  is  more  certain  than 
ever  that  the  balloons  are  of  no  importance.  The  artilleryman 
will  grasp  at  the  least  straw  to  ridicule  the  balloon.  In  your  ex- 
periences you  may  have  to  adjust  fire,  and  perchance  you  may 
go  wrong.  The  Artillery  Officer  will  often  say  that  he  has  had 
experience  with  the  balloon  observer,  and  that  the  same  proved 
to  be  a failure.  DonT  admit  or  say  that  the  observer  was  a 
poor  observer  or  that  he  was  off  on  that  particular  day.  Defend 
the  observer,  and  explain  to  the  artilleryman  just  what  the  bal- 
loon observer  is  up  against.  Be  sure  and  bring  up  all  the  diffi- 
culties. Insist  that  the  observer  was  a competent  man,  but  was 
working  under  a handicap,  such  as  poor  visibility,  poor  weather 
conditions  or  lack  of  proper  co-operation  or  telephone  communi- 
cation. Maintain  and  insist  that  the  balloon  observer  can  do  all 
that  we  claim  that  he  can  do. 

We  should  all  aim  toward  the  acme  of  efficiency.  Don’t  go 
up  in  the  balloon  and  wait  to  be  brought  down  by  the  Boche. 
Always  be  prepared  for  lots  of  work.  If  you  are  such  a good  ob- 
server that  you  often  have  an  over-abundance  of  work,  pick  out 
the  most  interesting.  It  is  the  carrying  out  of  this  idea  that  ac- 
counts for  observers  staying  in  the  air  eighteen  and  twenty 
hours  at  a stretch. 

The  work  is  most  fascinating,  and  one  of  the  best  occupa- 
tions on  the  front.  Sometimes  people  compare  the  balloon  Ob- 
server with  the  Aviator.  We  admit  that  the  aviator  has  a more 
sporty  position  and  pursuit,  but  he  cannot  know  the  sector 
nearly  so  well  or  as  thoroughly  as  the  balloon  observer.  The  bal- 
loon observer  is  like  a scientist  studying  insect  life  under  a mi- 
croscope. finding  out  everything  possible  about  his  own  forces  and 
those  of  the  Boche. 
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For  example:  At  Soisson  the  Boche  had  captured  some  large 
tunnels  which  had  once  been  dug  by  the  French  to  raise  mush- 
rooms in.  These  tunnels  were  very  large  and  probably  twenty  or 
thirty  feet  deep.  These  tunnels  were  located  at  the  time  somewhere 
between  the  first  and  second  line  trenches.  It  was  afterwards 
known  to  have  quartered  a battalion  of  Infantry.  If  the  Allies 
took  the  front  line  position  and  advanced  over  the  tunnel  the  Boche 
would  have  released  this  battalion  from  under  the  ground  and 
slaughter  the  advancing  troops  from  the  rear.  The  Boche  could 
not  be  smoked  out  of  these  tunnels  since  they  were  too  extensive. 
The  entrances  to  this  tunnel  could  not  be  located  by  observation, 
and  the  exact  location  could  not  be  determined  until  people  hav- 
ing lived  in  that  immedate  vicinity  were  interviewed.  The  bal- 
loon service  was  assigned  to  observe  on  this  sector  and  determine 
the  exact  location  of  these  tunnels  in  preparation  for  an  attack. 
At  first  not  much  could  be  learned  about  these  tunnels  since  they 
ran  in  a zig-zag  manner,  but  by  means  of  photographs  and  exact 
measurements  the  roofs  and  the  weak  spots  in  this  tunnel  were 
determined.  Artillery  fire  was  adjusted  on  these  known  points, 
and  after  eight  shoots  the  whole  tunnel  fell  in  after  an  explosion 
like  a great  volcano.  It  took  about  a week  to  prepare  for  this  at- 
tack, but  the  objective  was  accomplished  which  was  of  primary 
importance. 

Balloon  observation  is  most  valuable  to  the  artillery,  but 
to  prove  it  to  the  Artillery  officer,  allow  him  to  choose  his  tar- 
get, and  when  in  the  air,  telephone  him  you  can  see  the  target, 
and  also  ask  him  to  have  the  land  observer  observe  at  the  same 
time.  The  balloon  observer  should  make  sure  of  his  position, 
have  confidence,  and  a sound  foundation  of  training  before  at- 
tempting this.  The  Artillery  officer,  once  convinced  that  the 
balloon  observer  can  accomplish  results  immediately  becomes 
prejudiced  in  the  opposite  direction,  and  will  defend  the  balloon 
through  thick  and  thin.  Communication  is  quick  and  easy,  but 
the  observer  should  be  careful  in  making  observations.  If  the 
artilleryman  reports  the  shell  on  its  way  or  reports  “Battery 
Fired,”  and  the  observer  does  not  see  the  burst,  he  should  call 
for  another  shot.  You  should  always  remember  that  the  ar- 
tilleryman might  be  just  trying  you  out.  If  the  artilleryman  is 
not  firing  and  reports  to  you  as  Battery-Fired  immediately,  call 
the  Battery  Commander  and  tell  him  that  you  are  overburdened 
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with  important  work  and  cannot  waste  your  time  fooling. 

PRECAUTIONS.  In  an  active  sector  be  sure  you  are  ob- 
serving the  shells  of  the  proper  battery.  Be  sure  and  observe 
the  rules  that  I have  stated  here.  The  Germans  have  a scheme 
of  exploding  smoke  bombs  about  their  batteries  to  deceive  the 
Balloon  observers.  The  best  way  to  overcome  difficulties  is  to  be- 
come intimately  acquainted  with  the  Artillerymen.  Get  them 
interested  in  your  line  of  work,  and  take  them  up  in  the  balloon, 
if  they  will  go,  (which  they  do  not  seem  particularly  interested 
at  first  invitation).  Having  once  been  up  they  appear  to  imbibe 
the  spirit  and  are  always  anxious  to  make  a flight.  They  imme- 
diately proclaim  that  they  never  imagined  that  such  a good  view 
of  the  whole  affair  could  be  seen  from  the  balloon. 

Become  acquainted  with  the  Aviation  section  on  your  sector 
and  get  them  interested  in  Balloon  work.  They  know  little  of  the 
workings  and  possibilities  of  the  Balloon  Observer,  and  futhermore 
do  not  appreciate  the  work  of  the  balloonist.  It  is  up  to  the  ob- 
server to  make  them  appreciate  the  work. 

WHERE  ARE  THE  HOSTILE  BATTERIES? 

Where  are  the  hostile  batteries  on  the  Omaha  front?  Let 
us  assume  that  the  front  line  of  the  enemy*s  trenches,  traces,  on 
the  map,  the  following  general  route:  From  the  northern  edge 
of  the  map,  southward  along  the  Kelby  road,  then,  continuing 
south,  along  the  road  that  follows  the  South  Fork,  and  then  past 
the  road  that  leads  past  the  Mountain  View  school.  The  ex- 
treme northern  coordinates  that  bound  the  trenches  would  be 
134.124,  and  the  extreme  southern  coordinates,  044.  400.  Let  us 
also  assume  that  the  enemy’s  back  area  is  the  country  west  of 
this  line  of  trenches. 

It  is  interesting  and  instructive  to  determine  the  probable 
locations  of  enemy  battery  emplacements  under  these  condi- 
tions. In  other  words,  if  the  war  was  actually  being  fought  on 
the  Omaha  front,  and  you  were  a balloon  observer  watching  the 
activities  of  the  enemy,  what  points  would  you  study  with  par- 
ticular care  from  the  balloon? 

In  order  to  derive  the  greatest  benefit  from  a study  of  this 
kind,  each  officer  or  group  of  officers  should  study  both  the  map 
and  the  terrain  itself,  and  make  some  choice  of  targets  before 
the  information  is  retailed  to  him.  Consequently,  it  is  hoped 
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that  a large  number  of  officers  will  follow  this  plan: 

INSTRUCTIONS  FOR  INTERESTED  OFFICERS. 

(1)  Choose  the  co-ordinates  of  the  15  battery  positions  you 
consider  to  be  the  most  logical  under  the  conditions  stated  above, 
and  tabulate  them  on  a slip  of  paper. 

(2)  On  the  same  slip,  after  each  co-ordinate,  state: 

(a)  Whether  battery  is  light  or  heavy  artillery. 

( b)  Whether  pieces  are  guns  or  howitzers. 

(c)  The  reasons  for  your  choice  of  the  location. 

(3)  Sign  your  slip,  and  drop  it  into  the  box  that  will  be 
provided  for  it  in  Room  10,  North  Barracks,  before  6 P.  M.  Tues- 
day, August  6,  1918. 

NOTE:  It  is  understood  that  the  handing  in  of  these  slips 
is  purely  optional,  and  that  no  record  of  grades  will 
be  kept.  The  work  is  purely  in  the  nature  of  an 
opportunity. 

In  consultation  with  Lt.  Crivelli,  of  the  French  Mission,  the 
papers  will  be  discussed  in  private,  and  the  slips,  with  notations, 
can  be  obtained  after  Saturday,  August  10, 1918,  at  Room  10,  North 
Barracks, 

This  is  an  opportunity  that  not  only  will  add  interest  to  the 
observation  work,  but  will  also  develop  the  analytical  reasoning 
powers  so  necessery  for  the  balloon  observer,  under  the  direct  tu- 
telage of  one  of  the  most  brilliant  and  experienced  of  French  ob- 
servers. 

As  Lt.  Crivelli  has  kindly  consented  to  give  us  his  assist- 
ance, it  is  certain  that  we  appreciate  his  offer,  and  will  show  our 
appreciation  by  filling  the  “contribution  box”  to  overflowing  with 
the  coordinate  slips. 

The  following  problems,  involved  in  choosing  battery  emplace- 
ment, which  are  useful  in  determining  the  position  of  enemy  bat- 
teries, can  be  applied  when  you  are  choosing  your  coordinates. 

The  different  problems  presented  are: 

(1)  The  zone,  of  varying  width,  imposed  by  the  com- 
manding officer. 

(2)  The  accessibility  for  the  material  and  the  supplies, 
very  important  problem  for  most  of  the  heavy  artillery  material. 


Page  Twelve 


The  Weekly  Bulletin 


As  soon  as  we  get  off  the  roads,  the  narrow-gauge  railroad 
must  be  used  for  supplies.  A small  section  of  light  track  (called 
a spur)  may  however  be  sufficient  to  unite  the  battery  with  an 
intermediate  depot  constructed  on  the  side  of  a neighboring  road. 

(3)  The  nature  of  the  soil,  which  facilitates  excavation 
more  or  less.  Sometimes  it  is  necessary  to  dig  an  experimental 
hole  in  the  ground  and  to  study  a method  of  draining  off  the 
water.  An  effort  should  be  made  to  post  the  pieces  according 
to  the  natural  contour  of  the  terrain.  We  must  avoid  making  a 
parados  in  hard  soil,which  might  produce  effective  rear  sheaves. 
We  establish  first  a rapid  plan  for  the  work  to  be  done,  taking 
into  consideration  the  time,  personnel,  and  tools  required,  and 
verifying  at  once  that  they  conform  to  the  conditions  imposed  by 
the  commanding  officer. 

(4)  The  visibility  to  airplanes. — The  signs  indicating  bat- 
teries on  aerial  photographs  are  the  necessary  excavations  in 
the  work  of  construction  and  the  tracks  leading  to  the  batteries. 
It  is  -therefore  advisable  to  choose  positions  on  the  side  of  a road 
or  of  an  old  and  rather  wide  track  in  the  woods  (preferably  in  a 
small  forest,  to  avoid  having  to  cut  down  trees)  in  former  in- 
fantry positions,  in  ruined  villages,  in  quarries,  and  in  village 
orchards. 

(5)  The  maximum  defilade  compatible  with  the  mission. — 
This  problem  (very  important  for  field  artillery)  is  usually  pre- 
sented to  the  heavy  artillery  only  in  the  form  of  a verification, 
thanks  to  the  readiness  with  which  almost  all  heavy  material 
fires  at  high  angles  and  with  reduced  charges. 

TACTICAL  INFORMATION  RECEIVED  FROM 
THE  BALLOON 

EXTRACT  FROM  CONFIDENTIAL  PAMPHLET 

I will  not  speak  here  of  the  special  missions  which  devolve 
upon  the  balloon  of  infantry  or  of  artillery;  you  know  them  already. 
I simply  desire  to  speak  of  the  services  which  the  “balloon  of 
command”  renders.  It  is  rare,  but  possible,  that  a balloon  may 
receive  for  sole  mission,  to  inform  the  command  on  what  passes 
in  the  zone  of  the  enemy. 

In  any  case,  every  balloon  which  goes  up  fills  in  a certain 
measure  a mission  of  general  surveillance  and  signals  the  things 
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of  interest  that  it  may  see.  Every  balloon  observer  should  know 
the  possible  interpretations  of  what  he  sees,  in  order  to  be  able 
to  fasten  his  attention  on  the  events  of  principle  interest.  Above 
all  things,  remember  that  all  information  should  answer  the  four 
questions  of  WHAT  (definition  of  what  was  seen),  WHEN  (day 
and  hour) ; WHERE  (indicate  the  place)  and  (HOW)  troops  in 
march  or  at  halt,  artillery  active  or  silent,  etc. 

INFANTRY.  The  observer  can  see  infantry  in  column.  In  such 
case  it  is  relatively  easy  for  him  to  calculate  its  strength,  which 
is  deduced  from  the  length  of  the  column  or  from  the  time  of  de- 
filement. Here,  grouped  in  table  is  the  information  relative  to 
the  effective  strength  of  infantry,  the  column  length,  the  time  of 
defilement,  past  a point.  The  figures  are  very  relative. 


UNIT.  EFFECTIVE  IN.  LENGTH  IN  COLUMN  TIME  OF  DE- 

BY  FOURS.  FILEMENT 

(Min.) 


Men 

Wagons 

Without 

Wagons 

With 

Wagons 

Without 

Wagons 

With 

Wagons 

Comp.  With 

3 Sections 

2-300 

5 

100  M 

1 

Battalion 

4 Companies 

8-900 

25 

400  M 

500 

6 

7 

Regiment 

3 Battalions 

25000 

90-100 

1500  M 

2 KM 

20 

25 

Brigade 

2 Regiments 

5000 

180-200 

3000  M 

4 KM 

45 

50-60 

If  the  infantry  marches,  not  in  a column  of  fours,  but  by  twos  ’ 
you  double  the  time  given  by  the  table  for  a given  length  of  de- 
filement. It  will  be  easy  for  you  to  determine  the  number  of  com- 
panies, battalions,  etc.,  at  the  beginning  of  their  march,  on  ac- 
count of  the  interval  between  the  units.  But  note  that  towards 
the  end  of  a long  march,  these  intervals  diminish  and  may  even 
disappear  by  reason  of  the  lengthening  inevitable  in  every  column* 
The  tail  of  every  unit  from  the  battalion  up  will  generally  be  in- 
dicated by  the  presence  of  wagons  which  form  its  combat  train* 
These  wagons  will  be  especially  numerous  in  the  present  war  as 
the  conditions  impose  a necessity  for  a greatly  increased  amount 
of  material. 

Most  of  the  time,  however,  it  will  be  impossible  for  you  to  in- 
dicate the  number  of  companies,  battalions,  etc.,  and  in  my 
opinion  it  is  better  to  abstain  from  this  precision  when  it  risks  be- 
ing false.  The  Commandant  will  always  consider  as  very  precious 
a piece  of  information  which  says  to  him: 
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“An  infantry  column  with  such  a length  and  having  such  a 
time  of  defilement,  passed  on  such  a day  along  the  road  running 
from  A.  to  B.”  He  needs  nothing  more  to  draw  his  conclusions 
and  he  will  be  satisfied. 

When  the  infantry  is  in  line  or  in  mass,  all  estimates  of  the 
strength  become  very  delicate.  In  this  case  we  have  not  the 
exact  basis  which  the  length  of  the  column  and  the  time  of  de- 
filement have  just  given  us,  and  the  valuation  becomes  a matter 
of  judgment.  However,  let  us  hasten  to  add  that  here  these  indi- 
cations of  strength  can  be  replaced  by  other  indications  equally 
reliable. 

A large  unit  does  not  move  over  large  distances  in  other 
formations  than  the  column,  and  if  it  deploys  it  is  for  the  purpose 
of  going  into  action  and  then  the  information  interesting  the  Com- 
mandant would  be  the  front  along  which  the  deployment  has 
occurred  and  the  number  of  lines  together  with  the  density  of 
each  of  these  lines,  the  presence  or  absence  of  little  columns,  etc. 
all  the  information  you  can  furnish. 

ARTILLERY.  The  German  Artillery  is  made  up  of  a great 
variety  of  calibres  and  necessitates  many  different  units.  You 
know  how  an  active  battery  is  recognized  and  I will  not  insist 
further  on  this  point.  What  interests  you  here  from  the  point  of 
view  of  general  surveillance  is  the  battery  implacement. 


The  Weekly 

BULLETIN 

A Medium  For  Collecting  And  Imparting 
Information  In  Regard  To  Artill- 
ery Observation 


Confidential  - - For  Official  Use  Only 


VOL.  I.  NO.  7.  THURSDAY.  AUGUST  8.  1918. 

Fort  Omaha,  Nebraska,  School  of  Instruction. 
Compiled  by  R.  A.  Drake,  2nd.  Lieut.  S.  R.  C.,  A.  S. 


CONTENTS  OF  THIS  ISSUE 


Appearance  of  a Modern  Offensive  Combat 

(Concluded) Page  2. 

Lieut.  Georges  Crivelli. 

Engagement  of  Small  Infantry  Units Page  7. 

Lieut.  Georges  Crivelli. 

Interpretation  of  Aeroplane  Photographs Page  10. 

Probable  Location  of  Hostile  Batteries  in 

the  Omaha  Sector Page  11. 

Notice ,___Page  12. 


Page  Two 


The  Weekly  Bulletin 


Appearance  of  a Modern  Of- 
fensive Combat 

(Concluded) 

LT.  GEORGES  CRIVELLI. 


THIRD  STAGE 

This  stage  is  often  different  under  different  circumstances. 
We  have  chosen  the  following  case  as  it  is  frequently  used,  and 
presents  considerable  interest  to  the  balloon  observer.  For  on 
the  rapidity  and  precision  of  his  work  depends  much  of  its 
utility. 

When  the  aerial  photos  which  are  taken  each  day,  show 
that  the  enemy  defensive  organization  is  sufficiently  destroyed 
and  the  required  breaches  are  made  in  the  wire  entanglements, 
our  infantry  is  ready  to  attack,  but  the  enemv  artillery  has 
come  into  position  so  carefully  and  kept  so  quiet  that  we  are 
not  at  all  certain  of  where  their  guns  are. 

To  send  out  the  infantry  under  such  conditions  would  be 
simply  submitting  them  to  murderous  shell  fire  against  which 
our  artillery  could  do  but  little  efficaceous  work,  since  our  bat- 
teries would  not  be  previonsly  adjusted,  and  some  would  have 
numbers  of  enemy  batteries  to  fire  at,  whereas  others  would 
find  none  at  all  in  the  zone  allotted  them. 

Numbers  of  unsuspected  machine-guns  would  have  escaped 
our  artillery  preparation  and  would  be  alone  capable  of  stop- 
ping the  attacking  troops. 

So  that  when  everything  is  ready,  a very  short  time  before 
the  time  fixed  for  the  flight,  a dummy  attack  is  made. 

Tne  artillery  fire  is  opened  up  to  its  fullest  intensity  and  ul- 
timately lengthened  from  the  enemy  first  line  trenches  to  the 
second  and  so  on,  as  though  a real  advance  of  our  infantry  were 
taking  place,  rifles  and  machine-guns  send  sheets  of  bullets  over 
the  enemy  trenches,  rockets  and  other  signals  are  sent  up,  and 
a few  elements  of  infantry  spread  over  a large  front  and  taking 
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the  least  possible  amount  of  risk,  leave  our  trenches  and  charge 
the  enemy  lines,  throwing  hand-grenades  and  making  as  much 
show  as  possible. 

Of  course,  although  this  action  is  arranged  to  have  every 
appearance  of  the  one  the  enemy  is  prepared  for,  it  is  not  an  imi- 
tation of  the  real  one  that  is  to  follow,  for  that  would  be  merely 
informing  them  of  our  intentions. 

If  it  is  properly  carried  out,  the  enemy  batteries  and  out- 
posts will  give  the  alarm,  and  all  the  enemy  batteries  which  so 
far  have  remained  hidden,  will  open  up  their  barrage  fire  on  our 
trenches,  and  counter-battery  fire  with  gas  shells,  and  large  cali- 
bre explosives  on  all  our  battery  positions  that  they  have  dis- 
covered. 

In  the  hurry  of  such  an  alarm  there  will  be  no  time  for  false 
batteries,  or  anti-fiash  apparatus  or  the  other  concealing  devices, 
and  the  guns  will  flash  out  in  all  directions  and  in  very  large 
numbers,  and  this  is  the  time  for  the  observer  to  keep  his  eyes 
open  and  lose  no  time.  For  of  course  the  success  of  this  plan 
is  only  short-lived,  the  Germans  will  soon  find  out  that  there  is 
no  real  attack  going  on  and  will  cease  fire. 

So  the  observer,  without  on  any  account  sacrificing  ac- 
curacy to  hurry,  must  get  the  co-ordinates  of  as  many  enemy 
guns  as  possible,  and  without  loss  of  ttme,  so  that  they  may 
not  have  a chance  to  shift  their  positions,  he  must  communi- 
cate his  observations  to  our  artillery  staff,  and  adjust  on  as 
many  as  possible. 

In  the  same  way  the  positions  of  machine-guns  and  trench- 
mortars  will  be  discovered  by  land  observers.  But  these  are 
somewhat  outside  our  scope. 

So  that  the  information  obtained  by  this  device  may  be  of 
use,  the  real  attack  usually  follows  soon  afterwards. 

FOURTH  STAGE. 

We  may  take  as  the  fourth  stage  the  morning  of  the  attack. 
The  observer  must  go  up  in  the  air  with  a thorough  knowledge 
of  the  complete  plan  of  action.  He  knows  what  to  expect  at 
each  point  of  the  front  at  each  moment  of  the  operation,  so  that 
he  can  instantly  tell  if  what  he  sees  before  him  is  normal  or  if 
something  unexpected  has  happened  either  for  good  or  bad. 

The  divisional  observer  takes  up  all  his  apparatus  for  optic 
liaison  so  as  to  be  ready  to  meet  any  emergency  which  may 
present  itself. 
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At  a given  time  the  artillery  opens  up  its  fire  usually  con 
tinning  with  ever  increasing  speed  and  intensity.  At  this  time 
it  is  impossible  to  see  anything  on  the  lines  from  a balloon  on 
account  of  the  smoke  which  completely  hides  the  trenches.  One 
may  occasionally  give  some  information  about  its  fire  to  some 
battery  of  exceptionally  big  calibre  or  very  characteristic  explo- 
sion,  which  one  has  previously  adjusted  on  that  objective  one’s 
self,  but  such  a proceeding  is  risky  as  there  are  so  many  guns 
and  trench-mortars  firing  around  the  same  point  that  there  is 
every  chance  of  confusion,  which  may  lead  to  firing  in  our  own 
trenches  where  the  troops  are  massed  for  the  attack. 

Beyond  the  sea  of  smoke  that  covers  the  lines,  however, 
the  balloon  can  do  good  work,  observing  counter-battery  fire  and 
fire  on  roads  and  villages. 

This  is  the  time  to  watch  the  roads  from  the  rear  for  the 
bringing  up  of  German  reserves,  for  it  is  extremely  interesting 
to  get  troops  out  in  the  open  and  put  them  out  of  action  before 
they  have  been  able  to  take  any  part  in  the  battle. 

FIFTH  STAGE 

The  fifth  stage  is  the  hour  “H”,  hour  when  the  line  troops 
leave  their  shelters  and  charge  the  enemy  trenches.  All  the 
divisional  artillery  concentrates  its  fire  on  the  trenches  of  the 
first  position,  and  our  infantry  pass  the  breaches  in  the  acces- 
sory defenses  and  keeps  as  close  in  as  possible  to  the  wall  of 
shell  fire  which  precedes  it. 

As  the  infantry  approach  the  artillery  lengthens  its  range, 
the  infantry  moving  ahead  at  the  same  time,  pass  the  first  po- 
sitions, then  the  next,  and  so  on. 

Meanwhile  the  second  wave  of  infantry  leaves  onr  trenches, 
followed  by  the  third,  and  goes  to  the  support  of  the  foremost 
troops. 

At  about  this  time,  in  answer  to  their  alarm  signals,  all  the 
German  barrage  artillery  that  is  not  muzzled  by  our  guns  will 
open  fire  ON  THE  POSITIONS  ON  WHICH  IT  HAS  PREVIOUS- 
LY ADJUSTED.  Its  efficacy  will  therefore  depend  on  the  po- 
sition of  our  infantry  at  that  moment:  If  our  troops  have  got 
beyond  the  first  line  this  barrage  will  fall  behind  them  and 
leave  them  in  relative  safety.  One  can  conceive  how  precious 
it  is  for  our  staff  to  know  whether  or  not  this  has  occured. 
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The  balloon  observer  may  often  be  able  to  supply  this  in- 
formation, if  the  smoke  has  not  completely  hidden  the  advance 
of  the  infantry. 

Besides  seeing  the  advancing  troops  themselves  which  is  by 
far  the  most  satisfactory  method  of  obtaining  information  about 
them,  some  idea  may  be  gained  of  the  result  of  the  attack  by 
the  rockets  they  send  up,  the  bengal  fires,  and  optic  liaison  by 
electric  projectors.  Some  idea  may  also  be  gained  of  the  degree 
of  success  by  the  number  of  prisoners  brought  down  from  the 
lines,  which  one  may  sometimes  see. 

Whilst  the  divisional  balloons  are  keeping  all  their  attention 
on  the  first  lines,  the  others  at  this  time  keep  an  especially  keen 
look-out  for  the  advance  of  German  reserves  from  the  rear,  and 
also  watch  for  batteries  that  are  firing  without  being  hindered 
by  our  artillery. 

SIXTH  STAGE. 

When  the  infantry  has  reached  certain  positions,  or  at  a 
given  time  as  the  case  may  be,  there  is  a lull  in  the  proceedings 
usually,  to  find  out  how  we  stand,  as  it  is  urgent  for  the  staff  to 
know: 

1.  Where  our  troops  are. 

2.  Where  it  is  necessary  to  reinforce. 

3.  Where  the  artillery  concentration  must  start  from  for 
the  next  advance. 

4.  What  is  our  position  with  regard  to  the  flanking  or  sup- 
porting armies. 

At  this  time  it  becomes  all  important  to  situate  the  bengal 
fires  in  order  to  know  how  far  our  first  line  has  been  pushed.  At 
this  time  also  counter-battery  work  is  very  important,  as  the 
Germans  will  have  shortened  their  range  onto  their  own  con- 
quered trenches,  and  may  be  doing  us  considerable  harm. 

The  balloon  may  or  may  not  push  forward  at  this  stage.  If 
the  infantry  advance  has  been  more  than  a few  hundred  yards, 
the  balloon  should  go  ahead,  to  keep  as  close  as  is  permissible 
without  getting  in  front  of  our  guns,  and  hindering  their  fire. 

SEVENTH  STAGE. 

The  next  stage  is  another  advance  carried  out  on  exactly 
the  same  plane  as  the  last.  The  infantry  again  progresses  keep- 
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ing  as  close  in  as  possible  to  the  rolling  artillery  fire. 

These  successive  advances  go  on  until  the  object  sought  is 
attained,  or  till  the  attack  is  stopped. 

EIGHTH  STAGE. 

This  is  the  consolidation  of  our  new  positions  as  rapidly  as 
possible,  in  readiness  for  the  German  counter  attack. 

INFANTRY. 

The  infantry  immediately  occupy  a series  of  shell  holes 
which  they  proceed  to  organize  for  the  defense.  At  the  same 
time  they  place  panels  in  these  holes,  and  light  bengal  fires  in 
order  that  the  aerial  observers  may  know  exactly  where  they 
are.  These  same  observers,  keeping  the  positions  of  the  fires  in 
their  mind’s  eye,  must  adjust  the  fire  of  our  barrage  batteries 
just  ahead  of  them  so  as  to  submit  the  enemy  troops  to  a dense 
barrage  fire  with  just  as  much  promptitude  and  efficacity  as  in 
a calm  sector  where  all  has  been  prepared  long  beforehand. 

Once  the  shell  holes  deepened  and  strengthened  the  little 
groups  that  occupy  them  will  proceed  to  connect  up  with  their 
neighbors  by  a small  trench.  So  that  the  first  line  will  become 
more  a continuous  trench,  then  a series  of  parallel  trenches, 
till  the  whole  system  is  ultimately  complete. 

ARTILLERY. 

Part  of  our  artillery  devotes  this  time  to  preparing  its  bar- 
rage data  with  the  help  of  the  observers  who  have  located  ben- 
gal fires.  Part  of  it  continues  to  blind  the  enemy,  and  bombard 
all  the  means  of  access  that  counter-attacking  troops  have  of 
reaching  their  front  lines,  and  part  keeps  up  vigorous  counter- 
battery fire  to  protect  our  troops  as  far  as  possible,  while  they 
are  digging  themselves  in. 

NINTH  STAGE. 

This  is  the  German  counter-attack.  It  is  usually  preceded 
by  a short  vigorous  artillery  preparation  on  our  new  positions. 
The  Germans  then  lengthen  their  range,  and  their  troops  charge 
our  infantry.  At  this  time  our  men  send  up  rockets  requesting 
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barrage,  and  all  the  batteries  adjusted  just  previously,  get  to 
work. 

At  this  time  one  should  keep  a sharp  look  out  for  bengal 
fires,  as  any  retreat  on  the  part  of  our  troops  necessitates  in- 
stant shortening  of  our  range  to  protect  them. 

One  may  see  that  the  observer  has  no  small  part  to  play, 
and  given  favorable  weather  and  conscientious  and  energetic 
work,  he  may  contribute  to  a considerable  extent  toward  light- 
ening the  heavy  task  of  the  infantry, 

ENGAGEMENT  OF  SMALL  INFANTRY  UNITS. 

WHAT  IT  CONSISTS  IN,  AND  WHAT  THE 
OBSERVER  MAY  EXPECT  TO  SEE. 

LT.  GEORGES  CRIVELLI 

At  the  beginning  of  the  war  a Battalion  was  of  1000  men 
divided  into  four  companies  and  supported  by  four  machine  guns. 

To-day  the  Battalion  has  750  men,  divided  into  3 companies 
of  light  infantry  and  one  machine-gun  company  with  eight  guns. 

At  the  beginning  a company  was  of  250  men,  and  is  now  of 
194  of  whom  150  are  on  the  firing  line.  The  others  are  runners, 
cooks,  orderlies,  etc.  Of  those  on  the  firing  line,  one  half  only 
are  armed  with  ordinary  rifies. 

The  companies  have  been  reduced  in  this  manner  to  give 
them  greater  mobility,  an  infantry  mass  in  small  units  being 
much  more  pliable  and  easy  to  handle  than  big  masses  of  men. 

METHOD  OF  ATTACK  OF  THESE  SMALL  UNITS. 

Let  us  take  for  example  a company  going  out  to  attack. 

They  will  have  the  home  trench  and  advance  in  open  coun- 
try to  within  about  150  yards  of  the  enemy  lines  under  cover  of 
the  fire  of  our  artillery. 

At  this  distance  the  artillery  is  obliged  to  lengthen  its  range, 
otherwise,  owing  to  the  dispersion,  the  shots  falling  short  would 
harm  our  own  troops. 

This  lengthening  of  range  would  leave  our  infantry  exposed 
to  the  fire  of  the  men  in  the  first  enemy  trench,  so  we  have  what 
one  might  call  a shot  of  hand  artillery  to  fill  the  gap  till  the 
trenches  are  reached,  for  rifie  fire  at  this  stage  would  be  useless. 
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This  “artillery”  comprises: 

1.  Grenades. 

( a)  Hand  grenades. 

(b)  VB  gun-grenades, 

2.  Quick-firing  rifles. 

3.  Machine  guns, 

4.  37  mm  quick-firing-gun. 

GRENADES: 

The  hand  grenade:  All  the  ones  we  use  now  explode  with 
a time  fuse  (about  5 seconds)  and  so  may  explode  in  the  air. 
They  are  thrown  into  the  trenches  at  a distance  of  about  35 
meters  to  maintain  the  enemy  ti*oops  in  their  shelters. 

Once  the  trench  reached,  asphyxiating  grenades  are  thrown 
into  the  dug-outs  to  make  the  men  come  out. 

The  V.  B.  gun-grenade:  These  carry  from  30  to  200  meters. 
They  are  fired  at  the  end  of  the  rifle  by  means  of  a special  ap- 
paratus which  ignites  them  at  the  same  time. 

Quick-firing  rifles  and  machine-guns:  These  are  used  when 
the  enemy  is  forced  to  climb  out  of  trenches  rendered  untenable 
by  grenades.  They  sweep  the  land  with  sheets  of  bullets. 

The  37  mm  gun  is  used  to  smash  such  machine-guns  as  may 
have  escaped  our  artillery  fire.  There  is  one  with  each  company. 

COMPOSITION  OF  A COMPANY. 

32  grenade  throwers. 

24  V.  B.  guns  and  munition  carriers. 

48  quick-firing  gunners  with  16  guns,  3 men  being  required 
for  each  gun. 

56  Riflemen. 

ASPECT  OF  THE  COMBAT  FROM  THE  BALLOON  OB. 

SERVERS  POINT  OF  VIEW. 

The  hand  grenadiers  work  in  groups  of  eight.  They  throw 
the  grenades  ahead  of  them  at  a distance  of  about  35  yards  at 
a maximum  rate  of  about  10  a minute. 

The  explosive  used  is  schedite,  which  gives  a very  white 
smoke.  The  appearance  of  such  an  attack  is  very  characteristic 
and  may  permit  one  to  situate  some  elements  at  least  of  our 
advance  line. 
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The  V.  B.  guns  form  a series  of  white  flecks  ahead  of  the 
grenade  fire.  These  guns  fire  less  rapidly  than  the  grenades  are 
thrown,  so  that  the  smoke  is  much  less  dense. 

We  can  often  tell  that  our  troops  are  being  subjected  to  a 
counter-attack  by  the  appearance  of  smoke  in  no  man’s  land 
when  the  artillery  is  silent,  the  smoke  in  this  case  also  has 
characteristic  appearance  of  its  own.  At  from  10  to  35  meters 
from  our  line  is  the  extremely  dense  peppering  of  a grenade 
fight,  then  comes  a comparatively  clear  space  for  a few  meters 
then  at  150  to  200  meters  is  the  barrage  fire  of  the  V.  B.  guns. 

The  observer  who  sees  this  should  instantly  communicate  it 
to  the  divisional  artillery  in  whose  sector  it  occurs,  so  that  a 
barrage  fire  may  be  immediately  opened  up. 

From  the  balloon  one  can  see  nothing  of  the  machine  guns. 

The  37  mm  gun  makes  a long  red  tongue  of  flame  which  one 
does  not  often  see  from  above  however. 

When  our  assaulting  troops  have  passed  the  first  enemy 
trench,  it  is  not  necessarily  taken,  for  whole  companies  are  often 
hidden  in  underground  shelters  and  come  out  once  more  when 
our  men  have  passed  and  take  them  in  the  rear.  That  is  why 
the  first  flow  of  assaulting  troops  is  immediately  followed  by 
“cleaners  up.”  These  are  armed  with  revolvers,  knives  and 
hand  grenades  of  the  asphyxiating  type  which  give  forth  a black 
smoke.  So  that  when  the  observer  sees  a cloud  of  persistant 
black  smoke  at  fairly  regular  intervals  along  the  enemy  trench, 
he  will  be  able  to  say  that  our  assaulting  troops  have  gone  be- 
yond this  position  and  the  “cleaners  up”  are  at  work.  They  may 
also  blow-up  depots  of  German  infantry  ammunition  producing 
small  local  explosions. 

If  at  any  point  something  goes  wrong  with  the  attack,  there 
will  be  a concentration  of  grenade  fire  on  that  point,  causing 
often  an  immense  white  cloud  of  smoke  which  will  spread  over 
a width  corresponding  to  that  of  the  obstacle  that  is  stopping  us. 

FIGHTING  IN  COMMUNICATION  TRENCHES 

This  is  usually  carried  on  by  two  men  advancing  abreast 
and  throwing  grenades  which  are  passed  to  them  by  troops  fol- 
lowing behind.  Others  further  back  fire  V.  B.  grenades  over 
their  heads.  Thus  from  the  balloon  two  masses  of  smoke  are 
seen,  advancing  slowly  with  halts  from  time  to  time. 
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INTERPRETATION  OF  AEREPLANE  PHOTOGRAPHS 

Dugouts  and  Mineshafts.— Dugouts  can  be  detected  in  sev- 
eral ways,  the  most  important  of  which  is  the  “spoil”,  or  exca- 
vated  earth,  thrown  up. 

Early  photographs  of  a defensive  system  should  be  studied 
in  order  to  see  where  fresh  spoil  has  appeared.  Those  places 
should  be  carefully  noted  for  reference,  as  increasing  care  is 
now  being  talien  to  conceal  the  actual  positions  of  dugouts  by 
scattering  the  spoil. 

In  addition,  the  first  indication  of  a projected  line  may  often 
be  given  by  the  appearance  of  a line  of  dugouts.  The  position 
of  these  dugouts  should  be  carefully  plotted,  as  in  subsequent 
photographs,  taken  after  the  trench  has  been  completed,  the 
dugouts  may  have  been  so  camouflaged  as  to  be  no  longer 
visible. 

The  relative  size  of  dugouts  may  be  gauged  by  the  amount 
of  spoil. 

In  some  cases,  in  particularly  clear  photographs,  the  entrance 
to  a dugout  can  be  seen  by  a small  black  mark,  which  is  fre- 
quently distinctly  square  in  shape. 

Dugouts  should  be  searched  for  in  the  rear  of  front  line 
systems,  in  sunken  roads,  railway  cuttings,  and  banks  and 
quarries. 

Mineshafts  are  more  difficult  to  distinguish,  owing  to  the 
fact  that  great  care  is  taken  to  conceal  the  spoil  from  the  mo- 
ment the  work  is  undertaken.  Spoil  is  often  carried  away  some 
distance  by  light  railways. 

Steroscopic  photographs  are  often  valuable  in  disclosing 
work  of  this  kind. 

MACHINE  GUNS.  General.  Recent  operations  have  shown 
that  the  Germans  are  depending  less  and  less  on  fixed  emplace- 
ments in  the  trench  system;  on  the  other  hand,  in  certain  quiet 
sectors  of  the  Western  front,  old  types  of  machine  gun  emplace- 
ments may  still  be  found. 

Machine  gun  emplacements  are  extremely  difficult  to  locate 
on  photographs,  which  should  be  mainly  used  to  corroborate  re- 
ports from  the  line  and  information  from  other  sources.  The 
configuration  of  the  ground  should  be  very  carefully  studied, 
and  those  sectors  of  the  line  which  obviously  offer  good  fields  of 
fire  should  be  specially  scrutinized. 
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The  fact  that  a machine  gun  has  been  reported  firing  from 
a certain  point  does  not  necessarily  imply  that  an  emplacement 
exists. 

Siting,  (a)  In  the  trench  system.  Machine  gun  emplace- 
ments may  be  looked  for  in  a trench: 

(1)  Where  an  angle  occurs  in  the  trench  system,  or  a 
traverse  is  constructed  so  as  to  bring  fire  to  bear  on  a flank. 

(2)  Within  easy  reach  of  a communication  trench, 
with  dugouts  for  the  men  close  at  hand. 

, (b)  Outside  the  trench  system:  Isolated  machine  gun 
emplacements  may  be  recognized  by: 

( 1 ) A small  forward  sap  leading  to  an  emplacement 
protected  by  a semi-circle  of  wire. 

(2)  Excavations  behind  the  front  line  (these  are  often 
connected  by  underground  passages). 

Types  of  emplacements,  (a)  The  covered  emplacement 
may  be  discovered  by  a V-shaped  nick  in  the  forward  end  of 
the  parapet,  where  the  latter  has  been  cut  away  to  allow  the 
gun  to  traverse.  At  the  back  of  this  V or  close  beside  it  in  the 
trench  if  the  emplacement  is  entered  from  the  side,  may-  be 
found  a dark  spot  similar  to  a dugout  entrance. 

(b)  The  open  emplacement  takes  the  form  of  a square 
tray  or  concrete  platform  let  into  the  parapet.  It  varies  in  ap- 
pearance according  to  the  altitude  of  the  sun  and  may  show  up 
either  as  a white  mark  with  a dark  edge  or  as  a comparatively 
dark  square.  The  latter  is  hard  to  distinguish  from  the  many 
dark  cuts  in  the  parapet,  which  may  be  sentry  posts  or  firing 
recesses. 

PROBABLE  LOCATION  OF  BATTERIES  IN  THE  OMAHA 
SECTOR. 

Last  week  we  assumed  that  the  front  line  of  the  enemy’s 
trenches  traced  on  the  map  the  following  general  route;  from  the 
northern  edge  of  the  map,  southward  along  the  Kelby  Road, 
then,  continuing  south,  along  the  road  that  follows  the  South 
Fork,  and  then  past  the  road  that  leads  past  the  Mountain 
View  School.  We  assumed  also  that  the  enemy’s  back  area  is 
the  counrry  west  of  this  line  of  trenches. 

Under  these  conditions,  where  are  the  probable  locations  of 
enemy  battery  emplacements?  Lt.  Crivelli,  of  the  French  Mis- 
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sion,  has  selected  the  following  coordinates  as  being  the  most 
probable. 

BATTERIES  OF  77  mm  GUNS. 

884.972  881.884  828.798  773.704 

802.796  763.953  802.619  736.514 

BATTERIES  OF  150  mm  GUNS  AND  HOWITZERS. 

536.978  538.081  561.786  578.742 

612.536  629.649  600.553 

NOTICES. 

Commissioned  officers  of  Fort  Omaha  may  obtain  copies  of 
the  Weekly  Bulletin  after  1 o’clock  on  the  Thursday  of  each 
week,  by  application  in  person  at  Room  10,  North  Barracks. 

Lectures  5 and  6 in  the  Artillery  Observation  Course  are 
stereoptican  lectures  on  the  use  and  interpretation  of  Aeroplane 
Photographs.  Any  officers  interested  in  this  work  are  always 
welcome  to  attend  the  classes.  For  the  convenience  of  the  offi- 
cers, the  hours  at  which  these  classes  are  given  will  be  posted 
on  the  Weekly  Bulletin  board  in  the  hallway  of  the  North  Bar- 
racks. 

Tables  for  the  conversion  of  wind  velocities  from  the  English 
to  the  Metric  system  are  obtainable  at  the  office  of  Major  Craw- 
ford, Officer  in  charge  of  Instruction,  North  Barracks. 

In  France  wind  velocities  are  always  expressed  in  meters 
per  second;  and  from  now  on  officers  should  drill  themselves  to 
think  in  terms  of  meters  per  second. 


194—350—81518 

The  Weekly 

BULLETIN 


A Medium  For  Collecting  And  Imparting 
Information  In  Regard  To  Artill- 
ery Observation 


Confidential  - - For  Official  Use  Onl^ 


VOL.  I,  NO.  8.  THURSDAY,  AUGUST  15,  1918. 

Fort  Omaha,  Nebraska,  School  of  Instruction. 
Compiled  by  R.  A.  Drake,  2nd.  Lieut.  S.  R.  C.,  A.  S. 


CONTENTS  OF  THIS  ISSUE 

The  Development  of  Observation  Balloons Page  1 

Lieut.  Georges  Crivelli 

Use  of  Aerial  Photographs  in  War  of  Movement  ..  Page  8 

Tactical  Information  Received  From  the  Balloon 

(Concluded) Page  9 

Page  13 


Notice 


Page  Two 


The  Weekly  Bulletin 


The  Development  of 

Observation  Balloons 

LIEUTENANT  CRIVELLI. 


Until  this  war  started  balloons  had  never  been  used  for  ob- 
servation purposes  as  they  are  now,  the  part  they  were  to  play 
does  not  appear  to  have  been  very  well  defined,  and  few  people 
who  have  not  been  at  the  actual  fighting  front  know  very  much 
about  them  even  to  this  day. 

• So  indefinite  was  the  part  allotted  to  balloons  that  there 
were  no  trained  observers,  just  anybody  who  felt  like  it  could  go 
up  and  look  around  and  he  did  not  know  exactly  what  to  do  when 
he  got  there.  The  Generals  in  whose  armies  the  balloons  hap- 
pened to  be,  did  not  know  to  what  use  to  put  them,  and  rather 
considered  them  as  units  which  encumbered  the  already  over- 
taxed roads. 

To  such  an  extent  was  this  true  that  after  the  first  few  weeks 
of  fighting  the  balloon  companies  were  all  disbanded  except  one, 
and  their  men  sent  into  the  infantry. 

This  one  balloon  then  may  be  considered  as  the  beginning 
of  what  is  now  one  of  the  most  important  services  at  the  front. 
It  was  a spherical  balloon  which  climbed  painfully  to  the  end  of 
its  cable  and  promptly  sat  down  if  the  wind  went  any  higher 
than  10  meters  per  second.  Observation  was  difficult  if  not  im- 
possible owing  to  the  way  one  got  shaken  up  by  the  least  wind, 
and  communications  with  the  ground  were  carried  on  generally 
by  means  of  weighted  messages  as  the  telephone  was  a primi- 
tive affair  that  was  pretty  to  look  at,  but  of  no  use  to 
speak  through. 

But  one  day  our  attention  was  called  to  the  fact  that  the 
Germans  not  only  had  one  or  two  balloons  of  the  “drachen”  type 
opposite,  but  they  were  getting  more.  We  did  not  know  how 
they  used  them  exactly,  but  the  fact  was  there  proving  that  they 
evidently  found  them  useful,  so  we  built  some  too,  to  see  what 
would  happen. 

Fortunately  the  first  one  was  put  into  the  hands  of  a man 
who  had  plenty  of  imagination  and  all  the  qualities  of  a 
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leader.  When  he  saw  how  much  steadier  the  balloon  was  he 
foresaw  countless  possibilities.  He  was  well  seconded  by  a boy 
who  afterwards  became  first  among  French  balloon  observers. 
They  not  only  saw  things  from  the  balloon  but  they  managed 
by  endless  efforts  to  communicate  what  they  saw  to  the  people 
interested.  The  method  of  proceedure  was  extremely  primitive 
and  made  good  work  difficult.  The  observer  would  see  an 
enemy  battery  in  action  and  would  have  to  indicate  its  position 
on  the  map  by  means  of  a long  explanation  as  there  were  no  co- 
ordinates at  that  time.  This  would  be  written  while  the  basket 
would  be  swinging  up  and  down  and  back  and  forth,  and  the 
paper,  weighted  by  a bullet,  would  be  dropped  over  the  side, 
the  attention  of  those  on  the  ground  being  called  to  it  by  means 
of  a blast  on  a tin  trumpet. 

Usually  it  fell  in  a wood  or  a river,  and  the  man  would 
take  about  twenty  minutes  finding  it.  He  would  then  rush  off 
on  a motorcycle  to  the  nearest  battery  which  would  fire  about 
10  shots.  We  were  optimistic  in  those  days  and  we  firmly  be- 
lieved that  10  shots  of  75  m.m.  gun  would  put  a battery  out  of 
action.  Now  we  know  that  800  of  185  m.m.  are  necessary.  Of 
course  at  that  time  the  guns  were  out  in  the  open  and  all  the 
men  exposed. 

During  the  whole  of  this  time  the  observer  had  to  watch  the 
target,  for  having  no  communication  with  the  battery  he  could 
not  tell  when  it  would  fire,  so  that  sometimes  he  might  easily 
spend  an  hour  watching  for  the  shots.  He  would  then  mark 
the  point  of  impact  of  as  many  as  he  could  on  a piece  of  paper, 
and  send  this  by  the  same  means  as  before  to  the  battery.  If 
the  mean  center  of  impact  was  fair  the  battery  was  considered 
as  put  out  of  action,  otherwise  ten  more  shots  would  be  fired 
and  the  whole  process  gone  through  again. 

Fortunately  the  Germans  were  not  doing  much  better  with 
their  balloons  and  they  considered  us  somewhat  in  the  light  of 
harmless  mimics  and  only  fired  at  us  when  they  had  some  spare 
ammunition  and  nothing  better  to  do.  In  this  way  we  only  had 
the  natural  elements  to  contend  with  and  were  allowed  to  de- 
velop freely.  We  had  a little  rattling  steam  windlass  drawn  by 
four  horses,  and  we  would  camouflage  it  with  the  utmost  care 
with  branches  and  leaves  so  that  enemy  planes  would  not  see 
it.  Then  whenever  a plane  came  along,  fearing  it  was  about  to 
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attack  the  balloon,  we  would  stoke  up  for  all  we  were  worth  and 
start  bringing  down  amid  clouds  of  steam  visible  for  miles.  How- 
ever planes  rarely  even  had  machine  guns  in  those  days  and 
they  would  pass  harmlessly  by. 

By  means  of  hard  and  persistant  work,  by  going  up  in  al- 
most impossible  weather,  by  volunteering  for  work  when  the 
aviator  was  unable  to  go  out,  by  making  no  guess  work  and 
leaving  nothing  to  chance,  but  only  stating  facts  about  which 
we  were  absolutely  certain,  and  which  were  confirmed  later  on, 
the  balloon  began  to  attract  attention  to  itself,  credits  were  vot- 
ed, men  who  were  specialists  and  had  been  sent  to  the  infantry 
at  the  outbreak  of  war  were  recalled,  new  and  improved  ma- 
terial was  studied,  we  had  a telephone  that  would  work  almost 
always  except  when  we  particularly  wanted  it,  and  we  had 
lines  running  directly  to  several  batteries.  The  new  maps  were 
provided,  we  had  good  glasses  and  we  began  to  work  under 
more  business  like  conditions. 

At  this  time  balloon  observation  passed  through  its  most 
critical  period.  People  began  to  find  us  out,  and  so  more  bal- 
loon companies  were  formed  and  it  was  necessary  to  have  more 
observers.  Those  already  existing  had  become  good  through 
long  practice  and  a liking  for  their  work  which  is  passionately 
interesting,  but  there  were  only  five  or  six  such  men  along  the 
whole  front.  Ballooning  requires  a rather  special  constitution  if 
one  is  to  avoid  sea-sickness,  so  logically  enough  sailors  were 
picked  upon  for  the  work,  only  unfortunately  no  attention  was 
paid  to  any  technical  qualities  they  might  require,  with  the 
result  that  we  got  lots  of  men  who  were  not  conscientious,  who 
knew  nothing  about  artillery  fire  and  who  tried  bluffing.  At  this 
time  too  our  heavy  artillery — a new  toy— was  in  the  hands  of 
men  who  did  not  know  a very  great  deal  about  it  and  rather  de- 
pended on  the  observer  to  adjust  their  fire;  extraordinary  as  it 
may  appear  in  view  of  our  present  efficiency,  there  was  a time 
when  a battery  commander,  after  about  six  shots,  would  calmly 
ask  the  observer,  who  knew  nothing  whatever  of  the  data,  who 
had  never  heard  of  dispersion,  and  who  knew  as  much  about  ar- 
tillery as  a Portugese  cat,  if  he  considered  his  fire  as  efficiently 
adjusted,  and  the  observer  would  just  as  calmly  answer  “yes”  or 
“no,”  according  whether  he  had  seen  any  of  the  shots  anywhere 
near  the  target  or  not. 

Needless  to  say  the  result  was  disastrous.  Our  own  trenches 
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were  fired  upon  as  often  as  those  of  the  Germans,  and  everyone 
tried  to  put  the  blame  on  everyone  else.  The  same  thing  was 
happening  in  aviation  and  a general  clean  up  became  an  urgent 
necessity. 

Schools  were  started  in  all  branches,  artillery,  aviation  and 
balloon  observation.  The  old  observers  were  asked  to  propose  a 
course,  and  suffering  from  the  slight  cast  upon  their  service  by 
young  and  inexperienced  men,  they  had  no  tendency  to  make  it 
too  easy.  Especial  stress  was  laid  upon  the  personal  qualities 
of  the  men,  and  any  man  who  seemed  to  be  not  quite  depend- 
able was  ruthlessly  dismissed,  and  the  course  was  such  that  a 
man  had  to  be  keen  on  his  work  to  go  right  through  it. 

Bit  by  bit  aerial  observation  began  to  rise  again.  Some  men 
began  to  stand  out  strikingly  by  their  initiative  and  the  accur- 
acy of  their  work.  Roads  were  watched  so  carefully  that  circu- 
lation behind  German  lines  was  often  practically  stopped. 
Trains  were  smashed  up,  munitions  dumps  exploded  and  the 
routine  work  of  destructive  fire  on  trenches  was  carried  on  in  a 
quick  and  businesslike  manner,  till  finally  the  organization  and 
work  became  as  nearly  perfect  as  could  be,  and  in  one  attack 
on  Verdun,  balloon  observation  reached  a climax  as  will  be 
shown  by  the  following  figures.  New  credits  were  voted,  the  ma- 
terial was  again  improved,  things  we  had  been  asking  for,  for 
months  were  at  last  given  us,  and  we  knew  now  that  whatever 
happened,  balloons  had  come  to  stay. 

From  the  17th  to  the  22nd  of  August,  1914,  when  the 
weather  was  particularly  favorable  for  balloon  observation,  dur- 
ing an  attack  at  Verdun,  the  following  results  were  obtained: 

In  the  sector  of  one  army  there  were 


Aviation  -112 

(2 


( 8 squadrons  adjusting  for  divisional  artillery 
•<12  “ “ “ heavy  artillery 


naval  guns 


each  squadron  having  from  8 to  15  observers. 


8 balloons  for  divisional  artillery 


2 “ “ heavy  artillery 

2 “ “ naval  guns 


each  balloon  having  from  two  to  four  observers. 
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AVIATION  I BALLOONS 


German  Batteries  seen 

I Ranging  for  I 

German  Batteries  I 

Ranging  for 

in  action  and  located 

1 French  Batteries! 

seen  in  action  j 

French  Batteries 

521 

690 

1064 

! 1078 

Average  per 

! 

j 

Observer,  2.6 

j 2.8 

1 13.3 

! 13.4 

Of  course  these  figures  must  on  no  account  be  taken  as  an 
unfavorable  criticism  of  aviation  work.  On  other  occasions 
when  weather  conditions  were  unfavorable  for  balloons  most  of 
the  work  fell  to  the  aeroplanes,  but  they  will  serve  to  show 
what  balloons  can  do  given  fair  conditions,  and  it  is  interesting 
to  note  how  much  cheaper  one  balloon  company  with  one  bal- 
loon and  four  observers  is  than  one  squadron  with  twelve  planes 
and  as  many  observers. 

Strangely  enough  the  Germans  remained  stationary  for  a 
long  time,  after  having  shown  us  the  way  they  made  little  or  no 
progress,  and  they  probably  thought  the  same  of  us  for  we  still 
enjoyed  a relative  peace,  which  permitted  our  uninterrupted  de- 
velopment. We  continued  perfecting  our  material.  Major  Caquot 
discovered  the  present  form  of  balloon,  great  strides  were  made 
in  establishing  communication  with  the  artillery  so  that  now 
the  observer  in  the  air  can  call  up  any  battery  along  the  front, 
and  the  telephone  centrals  are  as  complete  as  a city  exchange. 
From  his  basket  he  can  communicate  with  the  infantryman  in 
his  advanced  trench  or  to  the  general  in  his  office  towards  the 
rear.  As  soon  as  ever  a German  battery  opens  fire  he  can  get 
our  batteries  to  answer  back  so  rapidly  that  in  many  cases  the 
German  soldiers  have  the  impression  that  they  are  continually 
being  watched  and  as  soon  as  they  become  in  the  least  aggressive 
they  are  sure  to  get  a bad  time.  We  have  learned  from  pris- 
oners that  the  mere  fact  of  the  balloon  being  in  the  air  has 
often  prevented  batteries  from  firing. 

War  was  first  seriously  declared  on  the  balloons  in  1916  in 
La  Somme,  when  we  opened  up  operations  by  sending  out  a fleet 
of  battle  planes  who  burned  up  19  German  balloons  at  one  fell 
swoop.  The  result  was  very  funny,  for  days  afterwards  they 
stayed  miles  to  the  rear  of  the  lines,  only  peeping  over  hills 
from  time  to  time  and  coming  down  with  a run  at  the  first 
sound  of  a French  aeroplane;  but  naturally  the  Germans  could 
not  let  such  a thing  pass,  and  as  their  battle  planes  at  that 
time  were  quite  inferior  to  ours  both  in  speed  and  in  numbers. 
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they  dare  not  attack  us  in  this  way  and  they  tried  long  distance 
firing.  We  were  in  a sort  of  advanced  pocket  which  allowed 
them  to  use  bi-laterial  observation,  and  they  got  extremely 
good  at  the  game  of  potting  balloons.  They  had  a long  gun 
which  fired  an  elongated  shell  with  a clock-work  time  fuse,  and 
in  five  shots  they  would  usually  pepper  one’s  balloon  with 
splinters.  Strangely  enough  this  was  not  very  impressive.  The 
shell  would  come  at  one  like  the  “mewing”  of  a cat  and  burst 
with  a sharp  metallic  “ring”  quite  different  from  the  tearing 
rending  crash  of  high  explosives  with  time  fuses  which  they 
now  use.  This  shell  had  but  a small  charge  of  explosives  and 
I never  knew  of  any  observers  being  hit  although  one  had  his 
glasses  smashed  in  his  hands;  personally  I was  brought  to  the 
ground  5 days  running,  sometimes  with  as  many  as  300  holes  in 
the  balloon,  but  never  was  more  than  one  or  two  in  the  basket 
and  none  in  myself. 

Later  the  methods  of  attack  by  aeroplane  became  perfected 
and  incendiary  bullets  were  used.  These  attacks  are  much 
more  successful  than  the  gun  fire  and  almost  always  end  in  a 
3500  foot  jump  with  the  parachute.  Every  clear  day  several 
balloons  are  brought  down  on  both  sides.  However  the  work  is 
so  interesting  and  the  observer  sees  the  good  results  he  gets,  and 
satisfies  so  well  his  ambition  to  “treat  ’em  rough,”  that  any 
danger  is  fully  compensated  by  having  such  a front  seat  in  the 
biggest  of  world  events. 

The  young  American  Officers  in  the  balloon  service  have 
started  out  right  and  they  are  of  much  better  stuff  for  such 
work  than  the  majority  of  men  we  now  get  in  the  French  army, 
with  our  nerves  more  or  less  shattered  as  they  are  by  four 
years  tete-a-tete  with  death.  They  are  keen  as  mustard  and 
have  been  subjected  to  the  severest  of  tests  before  they  are 
permitted  to  get  anywhere  near  the  front.  But  they  lack  that 
experience  which  only  war  can  give,  and  of  course  they  will 
make  mistakes.  But  so  will  every  officer  in  every  other  branch 
of  service,  and  in  this  case  it  is  the  artillery  officer’s  duty  to 
help  them  out,  not  to  cast  the  balloon  aside  as  no  good  because 
he  understands  nothing  about  it.  Shoots  must  be  discussed  in 
detail  with  the  observer,  anything  the  gunner  dislikes  about  his 
method  of  work  should  be  gone  into,  and  this  with  time,  the  ar- 
tilleryman will  help  in  getting  for  himself  a tool  that  will  in- 
crease the  efficiency  of  his  fire  as  much  as  80%. 
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USE  OF  AERIAL  PHOTOGRAPHS  IN  WAR  MOVEMENT. 

In  a war  movement  aerial  photographs  in  detail  become  of 
less  importance,  and  the  photographs  required  are  on  big  scale 
showing  concentrations,  etc. 

A development  in  modern  warfare  is  the  increased  use  of 
photographs  in  preparations  for  an  attack.  Oblique  photographs 
are  given  to  the  infantry  officers  showing  the  enemy  over  which 
they  are  to  advance. 

Conferences  illustrated  by  lantern  slides  made  from  aerial 
photos  are  held  prior  to  an  attack  at  which  all  officers  who  are 
to  participate  in  the  attack,  from  the  rank  of  Captain  up,  attend. 

These  slides  show  the  nature  of  the  country  over  which  the 
advance  is  to  be  made,  the  difficult  points,  the  extent  of  the  ad- 
vance, the  assignment  of  objectives,  etc.  Collections  of  photos 
with  notes  on  the  conference  are  given  to  each  battalion  comman- 
der who  can  in  turn  distribute  copies  to  the  company  commanders. 

In  recent  developments  of  moving  warfare,  visual  reconnais- 
sance has  become  more  important  as  there  is  generally  not 
enough  time  for  reconnaissance  by  photograph.  To  make  a good 
visual  reconnaissance,  either  from  the  balloon  or  from  the  aero- 
plane, the  observer  must  be  thoroughly  familiar  with  his  sec- 
tor both  through  photographs  and  sight.  On  quiet  sectors  the 
observer  is  trained  to  know  his  sector  thoroughly  in  prepara- 
tion for  a period  of  activity.  New  work  shown  by  photographs  and 
new  work  reported  by  the  Intelligence  Section  (2d  Bureau)  are 
immediately  verified  by  a visual  reconnaissance,  which  serves 
the  double  purpose  of  verification  and  of  instructing  the  ob- 
server in  the  detailed  knowledge  of  his  sector. 

HASTILY  CONSTRUCTED  ORGANIZATIONS. 

(a)  The  Trenches.  The  shell  holes  dug  out  by  the  sharp- 
shooters require  our  first  attention.  Those  disconnected  elements 
join  each  other  and  form  at  first  a narrow  open  trench;  then  small 
parts  covered  with  logs  and  sand  bags  may  be  used  as  light  covers 
or  to  hide  small  niches  in  the  parapet,  which  are  the  entrances 
to  deeper  dugouts.  Here  again,  it  is  study  of  the  fresh  earth  thrown 
out  and  shadows  that  enable  us  to  determine  the  depth  of  the 
trenches,  the  importance  of  the  dugouts,  etc. 

Recesses  cut  out  in  parapets  are  often  seen  on  oblique  photo- 
graphs taken  from  in  rear  of  the  enemy  works. 

The  line  of  the  trench  is  always  crooked  and  advanced  ele- 
ments make  possible  a flanking  fire.  Passages  across  these 
trenches  appear  only  later. 


The  Weekly  Bulletin 


Page  Nine 


(b)  Slopes  and  Hollow  roads.  Slopes,  ditches  and  banks  of 
sunken  roads  are  always  made  use  of  but  their  organization  is 
quite  difficult  to  detect.  It  is  revealed  by  a series  of  small  black 
dots  which  are  the  horizontal  projection  of  niches  or  small  dug- 
outs. 

(c)  Outskirts  of  Villages.  The  ditches  around  the  gardens  of 
the  villages  are  frequently  organized.  Machine  guns  may  be  lo 
cated  in  house  cellars.  As  for  walls  and  ruins,  their  use  as  firing 
posts  seems  to  be  constantly  diminishing. 

(d)  Stone  Quarries  and  Excavations.  Niches  are  cut  out  on 
the  borders  of  quarries;  their  caves  are  used  as  shelters. 

All  the  above  hastily  constructed  organizations  are  being  con- 
stantly changed.  It  is  conseuqently  necessary  to  have  photo- 
graphs taken  frequently,  preferably  in  the  morning,  in  order  to 
detect  the  trails  of  night  circulation,  that  is,  signs  of  occupancy. 

(e)  Trails  or  Foot-paths.  Trails  are  of  the  first  inportance 
for  study  of  hasty  organizations.  The  care  the  enemy  takes  to 
make  as  few  as  possible  of  these  trails  is  very  noticeable.  The 
single  trails  which  are  very  clear  indeed,  are  very  numerous. 

■■  Near  foot-paths  coming  from ' the  rear, there  are  often  seen, 
close  to  the  first  line  trenches,  small  broken  elements  which  are 
entrances  to  comunication  trenches  or  to  temporary  dugouts,  in 
case  we  fire  upon  the  path. 

(f)  Places  of  Arms  or  Assembling  Grounds.  These  are  small 
parallel  elements  located  either  behind  the  first  lines,  or  in  the 
woods,  etc.  Their  detection  is  capital  to  foretell  and  anticipate 
possible  counter  attacks.  Special  watch  must  be  kept  over  the 
trails  which  lead  to,  and  end  at  these  places. 

(g)  Reserve  Camps.  The  foot-paths  are  helpful  in  locating 
the  camps  for  reserve  troops,  and  the  headquarters,  hidden  be- 
hind an  embankment,  or  in  former  casemate  batteries  or  in  vil- 
lage cellars. 

A little  study  will  enable  one  to  estimate  the  number  of 
troops  sheltered. 

TACTICAL  INFORMATION  RECEIVED  FROM  THE  BALLOON. 

EXTRACT  FROM  CONFIDENTIAL  PAMPHLET. 

(Concluded) 

CAVALRY:  Stabilized  warfare,  or  war  of  positions,  does  not 
permit  cavalry  to  show  itself  in  troop  formation  in  the  proximity 
of  the  front.  Here,  however,  is  the  data  concerning  its  strength, 
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the  length  of  its  columns  and  the  time  of  defilement,  because 
during  periods  of  war  of  movement,  large  bodies  of  cavalry  are 
sometimes  visible. 


UNIT 

EFFECTIVE 

Men  Horses  Wag. 

Length  In 
COL.  OF  4 

Time  Of  OBSERVATIONS 
DEFILEMENT 

With  Wag. 

Sqdrn. 

120 

150 

2 

120  M. 

2 

3 

The  time  of  defile- 
ment at  a trot  is 
one-half  that  at  a 
walk. 

Reg.  of 

4 Sqdrns. 

500 

600 

15-20 

600  M. 

6 

7 

All  the  indications  heretofore  stated  concern  the  troops  which 
you  can  see  in  your  field  of  observation. 


RAILWAYS  AND  AUTO  TRUCKS 

Let  use  now  concern  ourselves  with  another  kind  of  observa- 
tion; those  of  railways  and  auto  tracks. 

You  know  as  well  as  I the  important  place  taken  by  the  up- 
keep of  military  organization.  The  transports  by  railway  and  by 
convoy,  in  the  course  of  this  war  have  surpassed  all  prophecy. 
The  slowness  of  the  struggle,  the  enormous  quantity  of  material 
absorbed  in  the  artillery  struggles,  the  construction  of  trenches 
and  bombproof s,  have  created  in  the  rear  of  the  troops  an  intense 
life*.  The  modifications  which  came  about  in  the  movement  of 
trains  and  convoys  are  precious  indications  which  permit  the 
estimation  of  the  effort  of  the  enemy,  the  nature  of  his  projects 
and  the  variations  of  his  effectives. 

In  peace  times  it  was  admitted  that  the  rear  sent  forward  a 
train  of  provisions  per  Army  Corps. 

This  train  was  called  the  “R.  Q.” (Daily  Replenishment)  and 
comprised  at  a minimum: 


For  1 Army  Corps  of  2 Divisions 30  Cars, 

For  1 Division  of  1 Army  Corps 10  Cars, 

For  1 Division  and  the  Staff 20  Cars, 

For  1 Division,  isolated 15  Cars, 

For  1 Division 10  Cars. 


The  Army  Corps  train  of  thirty  cars  carried  approximately 
one  hundred  and  fifty  tons  of  foodstuffs.  But  such  a stagnation 
as  at  present  was  not  counted  upon  and  it  was  hoped  that  food- 
stuffs and  forage  would  be  found  near  the  army. 

But  the  country  today  can  no  longer  support  the  troops  which 
are  installed  on  it;  everything  must  come  from  the  rear  and  the 
tonnage  has  at  least  doubled.  One  can  concede  that  with  the 
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convoy  of  packages,  the  men’s  trunks,  the  forage,  liquids,  etc. 
the  life  of  an  army  corps  demands  at  least  two  trains  daily  of 
from  one  hundred  and  fifty  to  two  hundred  tons  each.  To  this 
traffic  it  is  necessary  to  add  the  material  for  the  engineers  and 
for  the  artillery.  The  tonnage  of  this  material  varies  greatly 
following  the  course  of  the  war.  In  stable  periods  it  does  not 
exceed  a dozen  cars  for  a normal  Army  Corps.  In  periods  of 
operations  or  during  the  preparation  of  operations,  it  is  inflated 
to  formidable  proportions.  The  Instruction  of  December  1st,  1916, 
informs  us  that  the  daily  tonnage  per  Army  Corps  often  attain- 
ed twelve  hundred  tons  and  the  Artillery  alone  often  consumed 
one  hundred  and  fifty  to  two  hundred  tons  daily. 

The  daily  traffic  of  an  Army  Corps  oscillates  in  normal  times 
between  the  limits  of  fifty,  sixty  and  seventy  tons,  split  up  into 
sections  of  three  trains.  Those  trains  on  the  return  trip  carry 
the  worn  out  material  and  the  slightly  wounded.  As  long  as  the 
trains  are  coming  and  going  on  a stable  front  corresponding  to 
one  Army  Corps,  there  is  nothing  to  be  astonished  at. 

The  arrivals  coming  by  railway  are  normally  picked  up  at 
the  stations  by  the  wagons  and  trucks.  It  is  very  difficult  to  fol- 
low the  divisions  of  these  towards  the  various  units  of  these 
stocks  of  provisions  and  material.  The  movements  are  made  at 
night  by  isolated  wagons  and  trucks  and  by  little  trucks  circu- 
lating in  small  numbers  through  concealed  roads. 

However,  the  number  of  these  means  is  not  very  great  un- 
der the  conditions  of  a stable  front  and  they  may  be  calculated 
with  the  knowledge  that; 


A small  transport  carries  a minimum 1,200  kgs. 

An  auto  truck  carries  a minimum  of 2 to  3 Tons, 

On  the  small  railroad  of  70  m. 

A platform  car 5 to  6 Tons. 

Cars  which  can  be  coupled 5 to  4 Tons. 

On  the  railroad  .40  m. 

Platform  car 4 to  5 Tons. 


The  number  in  periods  of  calm  is  feeble  enough.  It  becomes 
considerable  when  the  troops  increase,  as  is  the  case  in  active 
sectors  where  an  Army  Corps  of  two  divisions  occupies  not  more 
than  ten  or  twelve  kilos,  of  front,  and  when  the  tonnage  of  the 
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Engineer  and  the  Artillery,  in  place  of  being  eight  or  ten  tons, 
becomes  one  hundred,  one  hundred  and  fifty  or  two  hundred  cars, 
for  a front  of  four  to  five  kilos. 

It  is  not  to  this  point  that  I wish  to  call  your  attention;  it  is 
to  the  transport  of  troops. 

For  an  ordinary  railway,  the  number  of  trains  necessary  is: 

For  a Division 35  Trains. 

For  an  Army  Corps  of  two  Divisions 100  to  200  Trains. 

The  trains  are  considered  as  having  uniformly  a battalion; 
a battery  or  a squadron  is  carried  by  a single  train. 

In  transport  by  truck  it  is  assumed  that  each  truck  carries 
from  ten  to  fifteen  men  to  a company. 

With  the  information  hereabove  given,  you  posses  the  basis 
to  estimate  all  isolated  activity  in  the  sector  which  faces  you. 
You  know  its  normal  appearance,  noticed  at  leisure  during  peri- 
ods of  calm.  You  focus  your  attention  as  soon  as  you  notice 
an  increase  in  the  number  of  trains,  of  trucks  or  of  railway  move- 
ment. Every  increase  in  those  elements  affords  the  greatest  in- 
terest; it  may  announce  a relief,  or  a tightning  up  of  the  front 
with  the  end  of  preparing  an  attack;  either  of  those  is  important. 

A LETTER  FROM  THE  FRENCH  FRONT 

Through  the  kindness  of  Lieut.  Georges  Crivelli,  of  the 
French  Mission,  the  following  letter  from  the  French  front  is 
printed.  The  short  but  extremely  interesting  note  is  from  Lieut. 
Crivelli’s  brother,  who  commands  a battery  of  “seventy-five’s.” 

June  23. 

“I  don’t  know  whether  I wrote  to  you  or  not 
since  the  last  excitement.  We  were  right  in  the 
thick  of  it.  The  artillery  preparation  only  lasted 
six  hours,  but  it  was  terrific.  Even  in  broad  day- 
light, we  couldn’t  see  for  gas.  Two  of  our  guns 
were  torpedoed,  and  most  of  our  munitions  blown 
up.  And  everything  was  on  fire.  We  managed  to 
keep  the  other  guns  going,  but  Fritz  got  around  one 
side,  a tank  on  the  other,  and  about  6 machine 
guns  started  contre-batterie.  We  had  a hard  time 
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getting  the  guns  out,  but  we  did.  But  they  caught 
us  up  and  bagged  them  further  on.  We  just  had 
time  to  blow  them  up  and  clear.  I then  went  to 
another  battery  which  had  lost  all  its  officers,  and 
had  some  more  excitement.  Fritz  came  up  to 
within  500  or  600  yards  from  us,  and  we  couldn’t 
possibly  clear  out.  But  he  got  stopped,  fortunately. 

We  are  all  right  now,  but  I’m  completely 
knocked  out.” 


NOTICES. 

Commissioned  officers  of  Fort  Omaha  may  obtain  copies  of 
the  Weekly  Bulletin  after  1 o’clock  on  the  Thursday  of  each  week, 
by  application  in  person  at  Room  10,  North  Barracks. 

Lectures  5 and  6 in  the  Artillery  Observation  Course  are 
stereoptican  lectures  on  the  use  and  interpretation  of  Aeroplane 
Photographs.  Any  officers  interested  in  this  work  are  always 
welcome  to  attend  the  classes.  For  the  convenience  of  the  offi- 
cers, the  hours  at  which  these  classes  are  given  will  be  posted  on 
the  Weekly  Bulletin  board  in  the  hallway  of  the  North  Barracks. 

Thursday  evening,  August  fifteenth,  the  program  of  the  Ob- 
server Instructors’  meeting  in  the  Post  gymnasium  will  be  as 
follows: 

“Experiences  at  a Balloon  Camp  at  the  Front” 

Lt.  Loudin,  of  the  French  Mission. 

“Stunt  Flying” Lt.  H.  C.  Claiborne,  R.M.A.,S.R.C.,A.S. 

Vocal  Selections Lt.  Van  Surdam,  S.R.C.,A.S. 
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The  Use  of  Field  Glasses 
in  the  Basket 


Lieut.  Georges  Crivelli  at  the  Instructors’  Meeting 
on  August  8th,  1918,  at  Fort  Omaha,  Nebraska. 


I wish  to  state  just  a few  words  on  the  use  of  glasses  in  the 
basket.  First,  all  the  glasses  must  be  kept  clean.  At  the  front 
you  must  use  glasses  all  the  time  if  you  are  going  to  see  any- 
thing. Here  there  is  a tendency  to  encourage  students  never  to 
use  glasses  until  they  see  something.  In  the  evening  you  can 
see  the  flashes  better  than  you  can  during  the  day  but  this 
should  not  encourage  you  to  look  for  the  flashes  without  your 
glasses.  At  the  front  you  use  your  glasses  all  the  time.  The 
No.  6 glasses  seem  to  be  used  the  most  at  the  front.  In  looking 
out  of  the  basket  without  a glass  you  do  not  train  your  eyes 
the  way  they  should  be  trained.  You  want  to  train  the  men 
so  that  they  can  look  through  the  glasses  and  down  to  the  map 
without  any  loss  of  time,  and  back  and  forth  without  being  con- 
fused. 

I noticed  that  after  training  I could  look  through  the  glasses 
without  getting  tired.  The  last  time  I was  at  the  front  I was 
up  eight  hours  and  out  of  those  eight  hours  I was  looking 
through  my  glasses  about  six  hours.  If  you  are  not  trained  so 
that  you  can  look  through  your  glasses  without  getting  tired  you 
can  not  do  your  best  work.  There  is  nothing  so  annoying  as  to 
hear  shells  bursting  around  you  and  not  be  able  to  locate  the 
guns. 

While  I would  like  to  have  you  instruct  your  men  in  using 
the  No.  6 glasses,  I would  advise  you  to  point  out  the  details  in 
using  the  glasses  and  show  them  what  the  different  material 
points  in  the  use  of  the  glasses  are.  Point  out  details  to  them 
that  they  overlook. 

I think  I used  the  No.  22  glasses  but  once  at  the  front. 
There  is  one  objection  to  the  No.  22  glasses  and  that  is  that  the 
field  of  vision  is  small. 
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The  No.  6 and  12  glasses  you  should  never  go  up  without. 
Even  with  the  No.  6 glasses  the  flare  of  the  77  mm.  gun  is  hard 
to  locate.  There  is  another  phase.  One  of  your  glasses  which 
you  take  up  should  have  a Micrometer  Scale  on  it.  If  you  locate 
a column  of  troops  on  the  march  you  can  soon  find  out  the  size 
by  the  micrometer  scale. 

I always  took  the  Nos.  6,  8 and  12  glasses  up  with  me.  If 
you  are  an  active  observer  you  will  always  be  doing  something. 
You  can  not  do  this  without  having  things  arranged.  You  can  not 
do  good  work  if  you  try  to  work  while  holding  your  maps  in  your 
hands.  The  things  that  you  see  at  the  front  last  but  a few  mo- 
ments. The  French  observers  have  experienced  a great  deal  of 
trouble  in  getting  a method  whereby  they  could  do  their  best 
work.  They  have  finally  adopted  the  Basket  Board  and  this 
board  is  fastened  in  the  basket  like  a desk  and  you  always  have 
your  map  before  you.  You  can  not  do  that  here  as  you  have 
two  in  the  basket,  but  by  putting  it  on  the  outside  of  the  basket 
you  do  not  have  it  in  your  way.  One  objection  to  the  Board  is 
that  if  you  are  looking  one  way  your  map  is  not  in  front  of  you 
and  I would  like  any  suggestions  which  are  toward  improving 
this  board  and  which  will  enable  the  observers  to  do  better  work. 

Another  objection  that  I have  to  your  course  is  that  you  in- 
struct with  the  Pin  and  String  in  reading  the  Map.  I would  sug- 
gest that  you  get  something  substantial  such  as  a straight  edge 
or  a ruler.  I would  suggest  that  you  try  this  method  and  see 
what  you  think  of  it. 

One  point  that  I would  insist  upon  and  that  is,  here  there  is 
a tendency  upon  the  part  of  the  instructors  to  feel  that  it  is  out 
of  the  way  to  send  someone  to  fix  something  up  that  is  wrong 
with  the  basket  or  some  articles  which  are  used  in  the  flight.  At 
the  front  you  do  not  come  down  to  get  things  that  you  should 
have  taken  up  with  you,  but  you  get  so  that  you  go  around  and 
see  that  all  the  things  which  you  will  possibly  need  are  in  the 
basket  and  unless  you  do  this  you  can  not  do  your  best  work. 

You  might  say  an  observer’s  work  is  personal.  He  gets  used 
to  his  glasses  and  these  he  always  takes  up  with  him.  After 
becoming  used  to  a certain  glass  it  is  rather  difficult  to  change 
and  use  another  pair.  Then  I would  suggest  that  the  Instruct- 
ors here  take  their  time  and  see  that  everything  is  in  order  be- 
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fore  going  up  and  then  an  observer  who  leaves  here,  when  he 
reaches  the  front  will  not  feel  out  of  the  way  when  he  goes 
around  and  looks  to  see  if  all  the  things  which  he  will  require 
during  the  flight  are  there,  paying  particular  attention  to  the  ar- 
ticles to  which  he  has  become  accustomed  to  using. 


THE  USE  OF  BALLOONS  DURING  THE  OPERATIONS  OF 
THE  MONTH  OF  AUGUST,  1917. 


By  Captain  Renault.  Commanding  the  Balloon  Division. 


During  the  month  of  August,  1917,  the  Balloon  Companies 
took  part  in  the  operations  in  front  of  Verdun. 

Good  weather  enabled  ascensions  during  the  most  active 
period  and  observation  flights  have  been  very  numerous. 


DISTRIBUTION  OF  THE  BALLOONS. 


Balloons  have  been  detailed  as  follows: 


1 balloon  for  every  division,  or; 

1 balloon  for  every  H.  A.  Group,  or; 

2 balloons  for  Long  Range  Heavy 

Artillery,  or; 

Finally  the  balloons  detailed  with  the 
neighboring  Army  Corps  have  been 
moved  closer  to  the  front  to  take  part 
in  counter-battery  work  and  to  help  in 
the  observation  of  railroad  tracks,  or; 


8 balloons 

9 balloons 

2 balloons 

2 balloons 


Total 


21  balloons 
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Along  the  front  chosen  for  the  attack  in  the  four  balloon 
sectors  there  are: 


Balloon  24  i Division  of 
36  i Infantry 


48  > Heavy  Artillery 

94) 


13th  Army  Corps. 


Balloon  19  } Division  of  ^ 

78  \ Infantry  j 

[ 16th  Army  Corps„ 
— — 55  \ Heavy  j 

83  i Artillery  J 


Balloon  53  ) Division  of 

58  \ Infantry  I 

[ 15th  Army  Corps. 

42 / Heavy  | 

47  \ Artillery  J 

Balloon  34  } Division  of  ) 

86  \ Infantry  | 

[ 32nd  Army  Corps. 

25 ) Heavy  j 

— - 80  \ Artillery  J 


Ballron  73  j Heavy  Artillery 


To  the  left  of  the  front  chosen  for  the  attack — 


Balloon  38 } 
S 


[ 31st  Army  Corps. 


To  the  right  of  the  front  chosen  for  the  attack — 

Balloon  63  / 1 

The  proximity  of  the  city  of  Verdun  and  the  Meuse  Valley 
caused  an  obstacle  which  sometimes  prevented  the  equal  spac- 
ing of  balloons. 

Moreover,  the  bend  of  the  river  Meuse  at  Talou  compelled 
the  use  of  balloons  on  the  left  bank  for  observation  of  the  enemy 
lines  on  the  right  bank. 

Finally,  the  pocket  formed  by  the  front  lines  in  the  neigh- 


The  Weekly  Bulletin 


Page  Seven 


borhood  of  Bezonveausc  allowed  the  advance  of  balloons  to  the 
North  only  towards  the  Woevre. 

Thus,  the  balloons  of  the  right  bank  were  5 or  600  m.  from 
each  other;  but  since  they  used  different  roads,  they  were  never 
in  each  other’s  way  during  maneuvers. 

DEPLOYMENT  AT  THE  FRONT. 

Each  company  which  was  to  participate  on  the  Verdun  op- 
erations had  detailed  an  observer  of  the  II  Army  a week  before 
its  arrival  to  reconnoiter  the  country  and  prepare  the  observa- 
tion data  for  the  unit. 

The  companies  were  there  15  or  20  days  before  the  day  ar- 
tillery preparations  began.  In  this  manner,  they  were  able  to 
finish  the  installation  of  C.  P.,  the  advanced  exchange,  etc. 

Up  to  June  17  there  were  only  3 balloons  up  on  the  front 
designated  for  the  attack. 

A fourth  one  ascended  on  June  18;  then,  making  use  of  the 
newly  acquired  position  at  304,  on  July  15,  16  and  17  they  put 
up  some  two  balloons  per  Army  Corps. 

The  others  were  inflated  successively,  2 or  3 each  day,  be- 
ginning August  7. 

This  rational  inflation  allowed  a continuous  and  very  regular 
transportation  of  empty  cylinders. 

The  balloons  that  were  not  in  use  were  camouflaged.  Those 
that  could  not  be  hidden  in  the  woods  were  screened  by  the 
camouflage  corps. 

They  ascended  on  the  following  schedule: 

1.  Heavy  Artillery  balloons  at  the  beginning 
of  artillery  operations:  Zero  Day — 6. 

2.  Balloons  assigned  to  Infantry  Divisions  at 
the  beginning  of  demolition  fire:  Zero 
Day — 1. 

3.  Balloons  assigned  to  Long  Range  Heavy 
Artillery:  Zero  Day — 4. 
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ORGANIZATION  OF  THE  VARIOUS  UNITS. 

The  points  of  ascension  were  placed  at  distances  varying 
according  to  the  nature  of  the  country  between  5 and  7 kilo., 
meters,  and  the  roads  to  the  front  were  prepared  beforehand. 

The  Company  Advanced  Exchanges  were  placed  in  front  of  the 
points  of  ascension. 

The  C.  P.  for  the  company  commanders,  near  the  winch 
trucks. 

The  Army  Corps  Balloon  Exchange  of  the  sectors  at  the 
C.  P.  of  the  Army  Corps. 

MATERIAL  USED  BY  THE  BALLOON  WINGS. 

Each  wing  held  on  trucks  2 complete  balloons  and  the  gas 
necessary  for  two  inflations. 

These  dispositions  permitted  the  change  of  damaged  bal« 
loons  in  less  than  three  hours  and  the  continuance  of  the  obser- 
vation work. 

TELEPHONE  NETWORK  AND  WIRELESS. 

The  Signal  Corps  of  the  Army  placed  a very  complete  tele- 
phone network  which  included: 

(a)  Lines  through  Infantry  Division  Balloons: 

1 line  to  the  C.  P.  (Commander's  Post)  of  the  I.  C. 

1 line  to  the  Commander  of  the  Artillery  Div. 

1 line  to  the  Short  Range  Heavy  Artillery. 

3 lines  to  the  main  artillery  zone  and  reaching  two 
different  artillery  exchanges. 

1 line  to  the  Army  Corps  Balloon  Exchange. 

(b)  Lines  through  Heavy  Artillery  Balloons: 

1 line  to  the  Heavy  Artillery  Camp  of  the  Army  Corps. 

1 line  to  the  Heavy  Artillery  Group. 

1 line  to  the  Heavy  Artillery  Sub-group. 

3 lines  to  the  main  artillery  zone  and  reaching  different 
artillery  exchanges. 

(c)  Lines  through  Army  Corps  Balloon  Exchange: 

1 line  to  each  balloon. 

1 line  to  the  adjacent  balloon  exchanges. 

1 line  to  the  Air  Service  H.  Q. 
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2 lines  to  the  Army  Corps  H.  Q. 

2 or  3 lines  to  Artillery  Group  H.  Q. 

1 line  to  the  Heavy  Artillery  Commander  of  the  Army 

Corps. 

(d)  Lines  through  Long  Distance  Heavy  Artillery  Balloons: 

2 lines  to  the  Long  Distance  H.  A.  Exchange. 

2 lines  to  the  Group  H.  Q. 

1 line  to  the  Air  Service  exchange. 

In  order  to  remedy  the  occasional  breaks  in  connection, 
each  company  had  placed  also  a line  to  each  sub-division  of  th  e 
Artillery  Group  in  use. 

The  company  exchange  had  as  many  as  25  and  30  directions. 

The  complete  network  furnished  by  the  Signal  Corps  was 
only  furnished  at  the  last  moment.  However,  it  worked  very 
satisfactorily. 

Due  to  the  shelling,  wires  were  often  cut;  two  balloons  were 
isolated.  One  was  disconnected  from  his  1.  D.;  the  other  from 
his  H.  A.,  for  about  an  hour. 

Both  used  the  wireless  during  that  time;  the  first  balloon  to 
transmit  his  observations;  the  second  one  to  give  the  coordinates 
of  his  A.  H.  Bs. 

This  new  way  of  transmission  did  not  in  any  way  affect  the 
communication  of  messages  at  the  receiving  posts,  and  the  dif- 
ferent units  received  these  messages  just  the  same. 

Near  each  exchange,  wireless  antennae  had  been  set  up, 
and  these  were  used  for  the  transmission  of  messages. 

Moreover,  each  company  possessed  a receiving  post. 

ADVICE  FOR  COMPANY  COMMANDERS. 

(From  a French  Document) 

Under  actual  conditions,  the  Battalion  commander  is  the 
guide  of  his  company  commanders. 

The  field  clerk  (Sergeant  Major)  is  the  the  recorder  of  the 
company.  Whenever  necessary,  he  should  be  able  to  refer  to 
even  the  most  obscure  records,  quoting  for  example,  such  and 
such  a circular  or  note  communicated  some  time  before  to  the  unit. 

For  the  Company  Commander,  it  is  necessary: 

I.  To  know  his  subordinates:  The  Lieutenant  acting  as 
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Adjutant,  especially  if  he  does  not  have  an  assistant,  cannot  be 
too  painstaking.  He  inquires  into  the  history  of  each  man  from. 
start  to  finish.  These  notes  taken  in  the  field  are  ver^^^  interesting. 

The  civil  occupation,  profession,  whether  an  orphan  or  not, 
place  of  birth  and  residence  should  be  recorded.  A wife  who 
lives  in  an  industrial  town,  who  has  no  parents,  and  whose  hus- 
band was  previously  a mill  worker,  for  example,  claims  to  have 
been  completely  abandoned.  Where  has  the  man  served?  In 
what  corps?  If  since  the  war  in  what  corps?  If  he  has  been 
transferred,  why?  Has  he  had  periods  of  schooling?  How  well 
has  he  passed  his  exams  from  the  simplest  to  the  most  compli- 
cated? Has  he  citation?  What?  When?  Were  they  given 
some  months  ago? 

If  he  is  in  the  reserve,  did  he  often  change  his  residence? 
Why?  Has  he  been  in  training  as  a cadet?  Particulary  in  a 
machine  gun  school?  Note  any  punishments  or  charges  in  his 
records.  If  he  has  been  wounded  in  a shai'p  skirmish,  was  he 
injured  severely  enough  to  warrant  having  complications  from, 
the  wound  after  leaving  the  hospital? 

Does  the  man  do  his  duty  faithfully  to  the  last  detail?  Is 
he  superficial?  Do  his  statements  hold  together?  Are  they  con- 
sistent? Does  the  man  do  his  duties  or  does  he  try  to  escape  from 
them?  Does  he  drink?  Is  he  argumentative?  From  such  know- 
ledge of  a man,  a book  results  that  is  very  useful;  one  that  con- 
tains brief  notes,  statements,  and  characteristics,  which  can  be 
used  when  choosing  someone  for  a detail.  When  proposing  men 
for  promotion  or  other  occupation,  and  which  places  each  man 
in  the  position  he  is  most  capable  of,  and  eliminates  improvising. 

Notes  made  by  this  method  are  important,  and  characteristic. 

They  do  not  shield  men  who  tend  towards  the  mediocre 
because  it  conceals  them.  The  book,  for  this  reason,  is  particu- 
larly valuable  to  the  commander  because  it  reveals  the  men  as 
they  really  are. 

II.  It  is  necessary  to  feed  the  men  well.  The  question  re- 
solves itself  into  employing  available  means  to  the  best  advan- 
tage. A good  manager  economizes  and  knows  how  to  satisfy 
everyone.  Officers  and  the  1st  Sergeant  should  pay  strict  atten- 
tion to  the  smallest  details.  Cooks  should  be  chosen  with  care; 
a butcher  is  very  useful.  The  food  should  be  well  cooked  and 
attention  paid  that  hot  food  is  delivered  to  the  men  hot.  This  is 
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often  difficult.  It  often  results  that  men  in  the  trenches  thus 
require  expensive  food  that  is  compact.  For  example,  beefsteak. 
Thus  it  is  necessary  to  economize  during  periods  of  “repos”  by 
giving  men  less  concentrated  food,  more  vegetables,  such  as  pota- 
toes. Cooks  have  a tendency  to  serve  meals  late.  Beans  often 
upset  digestion  to  some  extent.  Increase  the  amount  of  green 
stuffs  such  as  endive  in  cold  weather  but  serve  them  hot.  Visit 
the  men  when  they  are  eating.  If  the  food  is  not  good  you  will 
hear  from  it.  They  will  complain  about  the  quantity.  Have 
the  quantity  divided  fairly. 

III.  It  is  necessary  to  clothe  the  men  better:  The  men 
should  get  the  habit  of  keeping  clean.  To  do  this  give  them 
soap  and  as  dry  soap  as  possible.  Get  buttons  and  thread  for 
them.  Do  not  tolerate  untidiness.  A man  can  be  clean  in  a 
worn  coat,  and  if  he  is  clean  he  will  keep  a new  coat  clean.  It 
is  a bad  plan  to  give  more  new  coats  to  untidy  men  than  to 
others. 

When  the  men  are  bathing  make  them  wash  with  soap. 
Make  them  have  uniform  haircuts.  Neckties  are  a matter  of 
fancy.  Many  are  badly  chosen.  At  the  very  start  do  not  tol- 
erate any  relaxation  in  regard  to  the  rules  and  the  liason  agents. 
Resupply  the  men  with  grenade  insignia  on  their  helmets.  Give 
the  cooks  aprons.  Insist  that  the  police  guard  be  shaven  and 
strictly  neat  A heterogeneous  troop  is  not  a command. 

IV.  It  is  necessary  to  exercise  the  men:  A command  that 
marches  and  manoeuvers  does  not  get  drunk  If  the  com- 
manders take  their  leisure  and  rest  continually  the  troops  will 
follow  suit  and  get  drunk  in  the  cantonments.  To  make  the 
troops  manoever  is  to  prepare  for  the  experiences  of  the  combat. 
To  make  them  manoevei,  to  aim  to  change  the  atmosphere,  to 
occupy  their  minds  and  spirits,  one  must  himself  be  active — and 
to  be  active  is  preparing  for  the  hour  of  emergency.  If  the 
commanders  simply  amuse  themselves  up  to  the  last  minute 
what  do  orders  mean?  And  after  the  orders,  what  about  the 
men?  What  work  is  to  be  done  the  next  day.  Make  the  men 
clean  the  cantonments.  Villages  where  the  sanitary  conditions 
are  bad  and  the  water  impure,  which  soldiers  regard  as  places 
of  scandal,  are  gladly  evacuated  when  the  next  body  of  troops 
moves  in.  The  doctors  should  visit  the  cantonments,  have 
latrines  constructed  and  send  medical  orderlies  to  disinfect 
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them.  The  Battalion  and  company  commanders  to  be  active 
and  alert  in  these  respects  is  to  counsel  permanent  hygiene. 

V.  It  is  necessary  to  develop  their  morale:  Do  this  less  by 
talking  than  by  giving  them  a living  example.  If  it  happens 
that  a group  of  12  men  from  a certain  organization  go  out  every 
night,  cut  wire  entanglements,  causes  the  enemy  trouble,  and 
does  not  incur  any  loss,  the  group  deserve  to  have  their  example 
cited  in  order  to  develop  the  morale  of  all.  To  see  these  men 
often;  a word,  a remark  of  the  commander  referring  to  the  oc- 
casion gives  courage  to  men  that  are  weakening.  But  if  the 
commander  interests  himself  in  verbiage  alone  he  weakens  him- 
self. 

An  over-emphasized  theory  weakens  rather  than  strengthens 
if  the  hearers  realize  it  does  not  come  from  the  heart. 

Anger  on  the  part  of  an  officer  does  not  save  the  situation. 
It  is  not  a privilege  to  be  officious.  To  attain  discipline  it  is 
necessary  for  one  to  concentrate  all  his  attention  on  it.  He 
must  have  tact  and  the  courage  to  demand.  The  officer  should 
have  the  good  will  and  the  zeal  of  the  command.  The  non- 
commissioned officer  should  command  in  his  sphere.  Length  of 
service  is  nothing,  merit  all.  One  should  not  give  someone  a 
duty  because  he  has  served  well,  but  because  he  will  serve 
well.  A man  who  has  commanded  men  in  civil  life  merits  re- 
taining his  position.  Officers  and  non-commissioned  officers  of 
this  kind  are  the  nucleus,  chosen  in  advance,  of  a national  army. 

FIXIER, 

Lt.  Col.  Commanding  the  348th  Reg.  Inf. 


Balloon  Notes. 


TEST  OF  BASKET  PARACHUTE. 

To  test  tensile  strength  of  the  material  used  by  the  Scott- 
Omaha  Tent  and  Awning  Company  in  constructing  basket  para- 
chutes, one  of  these  parachutes  was  dropped  as  per  order  of  the 
Commanding  Officer  at  Position  No.54,  Florence  Field,  at  1.39  P.M. 
on  August  13th.  The  basket  contained  five  hundred  pounds  of 
sand,  which  was,  according  to  my  estimate,  considerably  more  than 
it  would  ever  carry  in  use.  The  cut  was  made  at  an  elevation 
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of  eight  hundred  feet.  The  parachute  opened  in  four  seconds 
after  a drop  of  about  one  hundred  and  eighty  feet,  and  required 
sixteen  seconds  to  reach  the  ground  after  opening,  while  the 
descent  seemed  to  be  very  rapid,  it  was  the  opinion  of  those  present 
that  if  the  basket  had  been  occupied  by  passengers,  they  would 
not  have  been  seriously  or  severely  injured.  The  parachute  seem- 
ed to  function  perfectly  and  after  careful  examination  failed  to 
reveal  any  damage  or  injury  to  the  parachute  materials.  There 
is  no  evidence  of  strain  as  a result  of  this  drop,  and  demonstrates, 
I believe,  that  while  the  material  used,  may  not  meet  Govern- 
ment specifications,  it  is  entirely  strong  enough  for  the  purpose. 

FRANK  W.  GOODALE 

Capt.,  J.  M.  A.,  Sig.  C.  A.  S., 
Officer  in  charge  of  Balloon  House. 

EXPERIMENTAL  WORK  AT  THE  RADIO  STATION. 

All  of  the  receiving  apparatus  in  actual  use  at  the  radio  sta- 
tion was  designed  and  constructed  by  the  instructors  and  students. 

This  includes:  a one-kilowatt,  direct  connected,  transmitter 
capable  of  communicating  with  Fort  Leavenworth,  Kansas,  and 
Fort  Sam  Houston,  Texas;  a two-bulb  Audio-Tron  amplifier;  a 
three-bulb  Audio-Tron  regenerative  beat  receiver;  and  a Marconi 
carborundum  crystal  set. 

With  the  receivers  mentioned  extreme  distances  have  been 
covered. 

Using  an  aerial  seventy  feet  long  and  sixty  feet  high  the  follow- 
ing stations  are  easily  heard:  Pearl  Harbor,  Hawaii;  San  Francisco; 
Havana,  Cuba;  Sayville,  New  York;  Tuckerton,  New  Jersey;  Key 
West,  Florida;  Arlington,  Virginia;  Nauen,  Germany;  and  Hanover, 
Germany. 

Experimental  work  on  other  radio  apparatus  is  being  pursued 
at  the  present  time,  and  plans  are  under  consideration  to  enlarge 
the  scope  of  the  station  and  school  and  to  install  more  modern, 
high  powered,  apparatus. 

Standard  Signal  Corps  field  pack  sets  have  been  installed  at 
Florence  Field  and  at  the  Target  Range,  enabling  them  keep  in 
constant  touch  with  the  fort. 

JAMES  T.  NEELY, 

Second  Lieutenant,  S.  C.,  A.  S. 

0.  I.  C.  Radio  Instruction. 
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CONTEMPLATED  CHANGE  IN  TWENTY-FOUR  HOUR 
PASSING  OUT  COURSE. 

As  the  “Passing  Out  Course”  of  eleven  lessons  is  now  taught^ 
the  student  is  sent  up  alone  on  the  eleventh  or  last  flight  only. 

On  the  first  ten  flights  an  instructor  is  present  in  the  basket. 
His  presence  gives  the  student  a feeling  of  security  which  the 
student  lacks  when  up  alone.  This  fact  is  evident  when  the  re- 
cords of  a student  for  the  first  ten  flights  are  compared  with  that 
made  on  his  eleventh  or  solo  flight  ( examination  flight) . 

It  is  proposed  to  send  the  student  up  alone  on  lessons  num~ 
ber  ten  and  eleven,  but  before  taking  these  last  two  flights  the 
student  will  be  sent  up  by  himself  in  a balloon  for  an  hour  or 
more  in  order  to  accustom  himself  to  flying  alone.  While  on  this 
extra  solo  flight  he  will  be  expected  to  occupy  his  time  by  making 
a sketch  of  part  of  the  sector  lying  before  him. 

In  this  way  the  student  will  become  accustomed  to  paying 
more  attention  to  the  work  of  the  lessons  ten  and  eleven  and  less 
attention  to  the  actions  and  vibrations  of  the  balloon. 

HERMAN  W.  NOLKER 

2nd.  LieuL  S.  C.  A.  S. 

Acting  0.  1.  C.  Observation  Instruction. 

NEW  TYPE  OF  OBSERVATION  BALLOON. 

A new  type  of  observation  balloon  has  just  been  produced 
in  Italy  to  the  designs  of  Signor  Prassone,  director  of  the  Italian 
Army  Aircraft  Works,  and  Major  Avorio,  Chief  of  the  Aerostatic 
Section  of  the  Italian  army. 

On  being  tested,  this  observation  balloon  has  given  altogether 
much  more  satisfactory  results  that  the  classic  Parseval-Sigs~ 
feld  kite-balloon  which  cannot  be  safely  used  in  wind  velocities 
exeeding  5-6  m.  per  second  and  the  various  types  that  have  been 
derived  therefrom,  such  as,  for  instance,  the  tri-lobal  balloon  of 
Cacquot. 

Without  entering  into  a detailed  discussion  of  its  features^ 
it  may  be  stated  that  the  Prassone-Avorio  balloon  is  essentially 
a spherical  aerostat  fitted  with  stabilizing  means,  which  acts  as 
a kite.  Its  inherent  stability  is  of  such  magnitude  that  the  bal- 
loon may  be  employed  in  winds  up  to  25  m.  per  second  velocity; 
it  is  obvious  that  this  feature  favorably  affects  the  stability  of 
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the  basket, which  owing  to  its  method  of  suspension,  increases  in 
its  turn,  the  stability  of  the  whole  system. 

A further  advantage  this  balloon  affords  is,  that  for  an  equal 
load  it  requires  a smaller  gas  volume  than  the  typical  kite-bal- 
loon; thus  a Prassone-Avorio  of  1000  cu.  m.  capacity  amply  cor- 
responds in  its  performance  to  a kite-balloon  of  1200  cu.  m.  volume. 

It  follows,  that  owing  to  its  smaller  dimensions  the  P.-A. 
balloon  affords  greater  facility  for  transportation  and  housing,  and 
a smaller  target  to  anti-aircraft  fire,  while  the  amount  of  gas  re- 
quired for  its  filling  is  correspondingly  decreased  relative  to  ol- 
der types. 

On  the  other  hand,  its  lesser  resistance  to  the  wind  permits 
the  employment  of  smaller  cables,  while  its  ability  to  ascend 
nearly  vertically  increases  the  attainable  altitude;  finally  the 
increased  indeformability  of  the  envelope  permits  it  to  effect  de- 
scents at  a much  higher  rate  of  speed  than  was  possible  hereto- 
fore. The  spherical  form  of  this  balloon  as  its  considerable  sta- 
bility make  it  furthermore  possible  to  mount  defensive  armament 
on  board.  (Extract  from  “Aviation”) 

RUDDER  PROTECTOR. 

It  has  commonly  been  the  practice,  when  maneuvering  balloons, 
to  have  four  men  walk  underneath  the  balloon  to  carry  the  rudder. 
But  this  method  allows  the  rudder  to  be  torn  and  roughly  treat- 
ed, especially  when  the  balloon  is  hauled  down  to  attach  or  de- 
tach the  basket.  To  remedy  this,  a rudder  protector  11.57  m.  long 
and  2.74  m.  wide.  It  has  bridles  attached  to  its  side  with  tog- 
gles in  the  end  of  the  bridles,  farthest  from  the  protector.  These 
toggles  are  put  into  crowfoot  patches  that  have  a rope  loop  and 
the  patches  are  attached  to  the  envelope  of  the  balloon  on  either 
side  of  the  rudder.  This  idea  orginated  and  has  been  developed 
by  the  Florence  Field  Repair  Hangar. 

WATER  PORT  ON  FINS. 

When  it  rains  the  fins  of  a Cacquot  balloon  always  fill  with 
water,  and  this  additional  weight  places  an  undue  strain  on  the 
fabric.  Ordinarilly  to  remove  this  water,  the  men  removing  it 
must  force  the  water  up  and  back  to  the  rear  fin  port.  The  idea 
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was  conceived  of  putting  a little  sleeve  in  the  bottom  of  the  fin 
that  much  resembles  the  inflation  sleeve  on  the  balloon  proper. 
The  sleeve  on  the  fin  is  3 mm.  in  diameter  and  after  the  water 
has  been  run  out  through  it,  it  is  tied  like  the  inflation  port. 


NOTICES. 

Commissioned  officers  of  Fort  Omaha  may  obtain  copies  of 
the  Weekly  Bulletin  after  1 o’clock  on  the  Thursday  of  each 
week,  by  application  in  person  at  Room  10,  North  Barracks. 

Lecures  5 and  6 in  the  Artillery  Observation  Course  are  ste- 
reoptican  lectures  on  the  use  and  interpretation  of  Aerial  Photo- 
graphs. Any  officers  interested  in  this  work  are  always  welcome 
to  attend  the  classes.  For  convenience  of  the  officers,  the  hours 
at  which  these  classes  are  given  will  be  posted  on  the  Weekly 
Bulletin  board  in  the  hallway  of  the  North  Barracks. 
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The  Battle  of  Verdun  As 
Seen  From  Captive  Balloon 

BY  2ND  LIEUT.  TOURTAY 


(All  times  will  be  given  aecording 
to  the  French  24-hour  schedule). 

March  31st,  1918. 

From  8 o’clock  to  15.25,  four  messages  were  sent  down, 
indicating  variations  in  the  intensity  of  the  German  Fire  between 
the  Fort  of  Vaux  and  the  ravine  of  Caillette. 

15:30  o’clock.  The  Germans  lengthened  the  fire  of  their 
artillery  between  the  Fort  of  Vaux  and  the  Caillette  ravine. 

Beginning  at  this  time,  the  smoke  from  the  bombardment 
only  permitted  one  to  see  a small  part  of  the  attack,  in  the  region 
of  the  Fort  of  Vaux. 

15:40.  The  Germans,  leaving  their  trenches,  marched 
parallel  to  the  communication  trench  nearest  the  Fort. 

(Some  rockets  permit  giving  precise  observations  on  the 
activities  to  the  East  of  the  Fort.) 

16:40.  The  German  infantry  shoots  some  rockets  300  m. 
south  of  the  point  J (the  slopes  of  Hardaumont) . 

The  German  bombardment  was  placed  principally  on  the 
forest  of  Vaux-Chapitre;  it  diminishes  in  the  region  of  the  Fort  of 
Vaux.  Our  curtain  fires  on  the  slopes  East  and  North  of  the 
Fort  are  very  efficacious.  The  bombardment  of  our  artillery  on  the 
slopes  of  Hardaumont  do  not  appear  to  be  sufficiently  intense. 

16:49.  The  German  infantry  reveal  their  presence  by  rockets 
to  the  South  of  the  Ravine  of  the  Fausse-Gote^  (at  the  junction 
of  the  railroad  and  the  roads  that  meet  at  the  point  JY 

April  2nd,  1916. 

New  German  attack  in  the  ravine  of  the  Caillette.  Germans 
descend  on  the  slopes  of  Hardaumont.  During  the  advance,  the 
observer  indicates  the  positions  occupied: 
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16:10.  The  German  artillery  lengthens  its  fire  to  the  South 
of  the  Caillette  Ravine. 

German  infantry  attacks  between  the  ravine  of  Caillette  and 
the  Ravine  of  the  Fausse-Cote.  It  advances  towards  the  ravine 
of  Bazil. 

16:17.  German  rockets  on  the  border  North  of  the  Fumin 
wood. 

16:33.  The  German  artillery  continues  lengthening  its  fire 
in  the  direction  of  Fleury  and  the  wood  of  Vaux-Chapitre. 

The  German  artillery  has  obtained  a foothold  on  the  railroad 
from  Vaux  to  Fleury  at  the  South  of  the  ravine  of  Caillette. 

At  the  end  of  the  day  in  an  oral  report  on  the  advance  that 
the  balloon  alone  noted,  the  observer,  before  General  Nudant, 
commanding  the  army  corps,  takes  over  the  responsibility  for  a 
plan  for  the  heavy  artillery  barrage  on  the  new  enemy  positions 
that  he  has  just  indicated. 

The  information  has  been  confirmed  subsequently  that  the 
German  losses  were  considerable  and,  if  the  Village  of  Vaux 
was  lost  (with  the  exception  of  the  last  house)  the  road  from 
Fleury  and  from  Souville  would  be  blocked. 

April  3rd,  1916. 

During  the  night,  the  74th  regiment  of  Infantry  counter  at- 
tacked and  retook  a part  of  the  trenches  in  the  woods  of  Cail- 
lette. 

At  daybreak,  the  staff  demands  the  pssitions  of  the  front 
lines  from  the  balloon.  After  an  hour  of  detailed  observation 
made  under  conditions  of  good  visibility,  the  observer  is  able  to 
give  precise  statements  concerning  the  lines,  which  are  con- 
firmed some  hours  later  by  the  airplanes. 

7:20.  Weak  German  bombardment  on  the  front  Douaumont- 
Vaux,  but  quite  violent  rifle  fire.  French  occupy  a line  oriented 
Northwest,  Southeast  to  the  North  from  the  railway  from  Fleury- 
Vaux.  And  near  the  pond  of  Vaux  there  is  no  change. 

7:33.  Our  infantry  established  on  the  road  North-South 
leading  toward  Douaumont  demands  artillery  fire  by  red  rockets. 
The  positions  seem  difficult  to  hold  under  the  fire  of  machine 
guns  situated  at  the  angle  South  East  of  the  Fort  of  Douaumonn 

April  10,  1916. 

Variations  in  the  intensity  of  the  fire  from  the  German 
artillery  situated  only  a short  distance  away,  permit  the  balloon 
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to  announce  a German  attack  on  the  front  Douaumont-Voux,  but 
the  mist  and  the  smoke  prevent  following  it  directly  from  all 
the  observatories. 

The  command  having  thus  been  able  to  make  its  dispositions 
in  time  (curtain  fires,  sending  of  reinforcements)  the  attack  has 
been  completely  stopped. 

(Confirmed  by  statements  from  prisoners.) 

May  22nd,  1918. 

FRENCH  ATTACK  ON  THE  FORT  OF  DOUAUMONT. 

All  the  phases  of  the  attack  were  seen  to  the  smallest  detail 
by  following  directly  the  locations  of  our  assault  troops.  The 
position  of  the  line  was  given  without  difficulty  and  confirmed 
by  some  Bengal  fires. 

11:30.  The  infantry  of  the  36th,  129th  and  74th  regiments 
left  their  trenches  without  difficulty,  and  we  progressed  consid- 
erably. The  German  curtain  fire  is  not  violent. 

11:55.  The  36th  occupies  the  Morchee  Trenches. 

12:00.  Our  troops  occupy  points  323,  324  and  325  and 
progress  towards  points  2510-2512. 

12:14.  Our  infantry  occupies  the  point  232  (Caillette). 

12:26.  Our  troops  are  at  the  gate  of  the  Fort  of  Douaumont 
into  which  they  penetrate. 

12:40.  We  occupy  the  Fosse  West  of  the  Fort  of  Douau- 
mont. 

13:00.  Our  infantry  shoots  white  and  green  rockets  from 
the  points  221  and  220  (Morchee  Trench). 

13:05.  Resume  of  the  situation. 

May  24th,  1916. 

The  German  counter  attack  succeeds  in  surrounding  and  re- 
taking the  Fort  of  Douaumont. 

It  is  at  10:53  that  the  balloon  signals  that  the  first  columns 
of  Germans  rush  to  the  assault  of  the  Fort. 

10:53.  The  troops  in  four  columns  of  about  130  men  each 
leave  the  communication  trench  of  Fontaine  and  pass  between 
the  points  2312  and  323  towards  the  South. 

11:10.  A mass  of  troops  has  just  left  a point  between  the 
battery,  the  trench  of  the  Tour  du  Pin  and  the  points  225-326 
spreading  toward  the  South. 

11:25.  The  Germans  have  not  gone  beyond  the  trench  of 
Douaumont  at  the  South  of  tlie  Fort. 
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11:55.  German  troops  appear  on  the  crest  between  the 
corner  Southeast  of  the  Fort  and  point  331,  and  have  just  oc- 
cupied the  Trench  of  Styx  at  the  point  230. 

June  2nd,  1916. 

BATTLE  FOR  THE  FORT  OF  VAUX. 

9:24.  The  German  assault  troops  leave  their  trenches  and 
progress  West  of  the  Fort  where  they  have  just  occupied  the 
trench  of  Desancon. 

9:25.  Other  waves  of  assault  (about  350  men)  leave  be- 
tween the  points  250,  251,  399  and  i)ass  beyond  the  Fort. 

9:30.  The  German  troops  of  greater  and  greater  numbers 
are  massing  to  the  West  of  the  Fort;  they  are  entirely  in  the 
open  (there  is  no  French  artillery  fire  in  this  region). 

9:32.  A company  of  skirmishers  left  the  trenches  between 
the  points  298  and  West  advancing  toward  the  Fort. 

9:55.  Germans  occupy  the  trench  parallel  and  to  the  West 
of  the  Fort  between  the  trench  of  Besancon  and  the  trench  of 
the  Fort.  Some  elements  have  arrived  as  far  as  the  ravines 
North  and  East  of  the  Fort. 


THE  USE  OF  BALLOONS  DURING  THE  MONTH  OF 
AUGUST,  1917.  (Concluded) 

DUTIES  OF  THE  OBSERVERS 

DURING  THE  PREPARATIONS  the  I.  B.  balloons  were  given 
the  observing  on  the  demolition  fire  put  up  by  Short  Range  Heavy 
Artillery — then  to  verify  the  barrage  of  the  “75’s.” 

The  H.  A.  balloons,  who  regulated  some  18  or  20  heavy  bat 
teries,  observed  on  destruction  fire  against  A.  H.  Bs.  and  obser- 
vation posts;  then,  on  artillery  regulation  and  neutralization  fire. 

No  trench  Artillery  regulation  was  requested. 

DURING  THE  ATTACK,  the  I.  D.  balloons  gave  information 
to  A.  C.  H.  Q.,  then  reported  many  moving  targets  to  the  artillery. 

The  H.  A.  balloons  regulated  counter-battery  work;  neutral- 
izing fire  and  long  range  shoots  against  fleeting  targets,  junction 
points,  etc. 

ASSIGNMENT  OF  WORK 

In  the  I3th,  16th,  and  32nd  A.  C.  the  {)bservers  off  duty  and 
the  company  commanders  met  the  observers  of  the  squadron 
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working  for  the  same  I.  D.  or  even  the  same  H.  A.  group  and  the 
liason  artillery  officers  at  the  end  of  the  day  at  the  Air  Service 
H.  Q. 

The  balloon  observers  of  the  15th  A.  C.  the  observers  off  duty 
and  the  company  commanders  met  the  observers  of  the  squad- 
ron working  for  the  same  1.  D.  or  even  the  same  H.  A.  group  and 
the  liason  artillery  officers  at  the  end  of  the  day  at  the  Air  Ser- 
vice H.  Q. 

The  balloon  observers  of  the  15th  A.  C.  were  called  together 
the  morning  following  their  flights  at  the  A.  S.  H.  Q.  There,  they 
met  the  observers  of  the  same  I.  D.  or  of  the  same  H.  A.  group. 

Each  day,  the  balloon  and  airplane  observers  went  together 
to  the  artillery  colonel  or  to  the  I.  D,  to  get  their  assignment  for 
the  next  day.  The  balloon  observers  choosing  the  targets  which 
they  were  certain  could  be  seen  from  the  basket;  the  other  tar- 
gets were  left  to  the  airplanes. 


CARRYING  OUT  OF  WORK 

1.  PERIOD  OF  PREPARATION.  The  atmospheric  condi- 
tions, first  bad,  were  excellent  from  the  zero  day — 3 on.  The 
companies  possessing  “R”  balloons  and  a sufficient  member  of 
observers  sent  up  two  observers  on  each  flight.  They  often  reach- 
ed heights  of  1200  m.  and  several  times  of  1280  m. 

The  balloons  observed  205  fire  of  demolition  which  were 
particularly  successful. 

Some  of  these  shoots  were  started  by  airplanes  and  finished 
by  balloons  (13th  A.  C.)  others,  started  by  balloons,  were  finished 
by  airplanes  (32nd  A.  C.  and  15th  A.  C.) 

The  Long  Range  Heavy  Artillery  balloons  observed  on 
numerous  demolition  shoots. 

Some  observers  have  often  carried  on  two  different  artillery 
regulation  shoots  and  sometimes  three. 

Following  is  the  outline  of  the  work  done  by  the  balloons 
from  zero  Day — 3 to  Zero  Day  -2: 

559  Registrations. 

115  Adjustments  on  auxiliary  targets. 

199  Cooperative  regulations  with  ground  observers. 

205  Demolitions. 

T.,tal  1078  Observations  on  regulation  of  fire. 

1067  Locations  of  A.  H.  B’s. 


Page  Eight 


The  Weekly  Bulletin 


2.  THE  ATTACK.  During  the  attack  and  the  following 
days,  the  A.  C.  Balloon  C.  remained  at  the  Army  Corps  Balloon 
Exchange  (except  at  the  13th.  A.  C.  where  he  remained  at  the 
Air  Service  H.  Q.) 

He  was  aided  by  an  observer,  which  enabled  him  to  go  to 
his  company  if  it  became  necessary. 

The  mist  prevented  the  observation  of  the  infantry  attack 
from  the  beginning  (4:40  A.  M.,)  but  from  7:30  A.  M.  on  the  bal- 
loons were  able  to  see  and  give  numerous  informations  to  H.  Q. 

The  balloons  had  then  moved  about  2 km.  nearer. 

Very  many  gatherings  and  convoys  were  located  and  dis- 
persed by  shoots  started  instantly. 

In  this  very  manner  32  shoots  on  fleeting  targets  were  car- 
ried on. 

The  following  reports  are  to  be  called  to  the  attention  of  the 
readers: 

BALLOON  24.  Germans  coming  from  the  North  gather  at 
the  works  of  Gateau  de  Miel,  without  any  doubt  to  counter  at- 
tack. Taken  under  a direct  fire,  the  observer  reported  them 
fleeing  towards  the  North. 

This  information  was  confirmed  a few  moments  later  by  an 
airplane  on  the  look-out. 

BALLOON  80.  The  observer  signals  the  presence  of  an  ar- 
tillery battery  taking  its  position  and  has  them  immediately 
under  his  fire. 

Fire  rockets,  hand  grenades  and  the  concentration  of  enemy 
fire  make  it  possible  to  follow  the  different  steps  taken  by  the 
progressing  infantry. 

In  order  to  keep  the  I.  D.  balloons  posted  on  the  progress  of 
the  attack,  the  following  dispositions  have  been  taken: 

A radio  operator  was  at  his  post,  taking  the  messages  sent 
by  the  infantry  and  staff  planes. 

In  addition  to  their  own  observations,  the  balloon  observers 
received  these  messages  also. 

This  way  of  proceedure  enabled: 

1.  The  use  without  delay  of  the  observations  made  by 
airplane. 

2.  The  calling  of  the  observer’s  attention  to  minor 
points  on  the  battlefield. 
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3.  The  following  up  of  the  observations  on  a minor  ob- 
jective, while  the  plane  which  had  noticed  it  might  be 

working  on  another  one  or  might  have  been  called  in. 

This  method  of  procedure  has  given  the  best  results. 

NIGHT  FLIGHTS. 

The  I.  D.  balloons  went  up  during  the  2 nights  following  the 
attack.  They  had  to  receive  visual  signals. 

Only  a few  Battalion  C.  Ps.  signalled  “Nothing  to  report.” 

The  fact  that  telephone  lines  were  working  normally  and 
that  reports  could  be  signalled  in  that  manner  must  be  men- 
tioned. 

ATTACK  ON  BALLOONS. 

The  front  between  the  Meuse  and  Bezon-Veaux  formed  a 
pouch  which  facilitated  enemy  aerial  attacks. 

The  enemy  planes  usually  came  from  the  Woivre  and  re- 
turned to  their  lines  through  the  Meuse  Valley,  after  having  fol- 
lowed the  balloon  line  North  of  Verdun. 

Each  company  had  detached  a man  to  the  Anti-Aircraft 
which  was  situated  in  the  vicinity  of  the  places  of  ascension. 
These  men  signalled  the  planes  discovered  by  the  A-A  men. 

However,  balloons  were  attacked  12  times  by  enemy  planes. 

Balloons  80,  25,  59  and  48  caught  fire. 

Each  time  the  observers  came  down  successfully  in  para- 
chutes. 

Moreover,  balloons  34,  38,  25,  63,  86  and  80  were  pierced  by  x 
airplane  bullets  without  catching  fire. 

Finally,  almost  all  balloons  were  subject  to  the  time-fuse 
fire  of  150s. 

The  34th  Company  was  subjected  to  shelling  of  380s  using 
time  fuse  lira. 

The  pieces  firing  on  balloons  have  in  every  case  been  locat- 
ed and  counter-battery  work  against  them  was  immediately 
started. 

ORGANIZATION.  The  grouping  together  of  balloons  by  sec- 
tor, under  an  Army  Corps  Balloon  commander  gives  excellent 
results. 
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THE  PIERCE  GUN. 

The  Pierce  gun  has  been  developed  to  meet  the  needs  of 
Observers’  Schools  for  imitating  the  firing  of  active  hostile  bat- 
teries. The  use  of  smokeless  powder  for  imitating  active  hostile 
batteries  has  been  practised  for  some  time  and  for  many  rea- 
sons has  not  been  entirely  satisfactory.  The  fiash  from  smoke- 
less powder  is  slow  and  does  not  sufficiently  imitate  the  firing 
of  actual  field  pieces.  The  handling  of  smokeless  powder  is 
more  or  less  dangerous  and  there  have  been  many  accidents  in 
connection  with  its  use.  The  time  necessary  to  set  up  charges 
of  powder  is  considerable,  and  to  get  sufficiently  rapid  fire  ne- 
cessitates the  use  of  a considerable  number  of  men  in  the  bomb- 
ing field.  With  the  increase  in  the  size  of  Aerial  Observers’ 
Schools  the  cost  of  bombing  with  smokeless  powder  has  been  in- 
creasing until  the  expenditures  for  povsrder  alone  at  Fort  Omaha 
has  been  well  up  to  $1,009.00  per  month. 

It  has  been  known  for  years  that  oxygen  combined  with  al- 
most any  substance  will  make  a quick  flash.  About  three  months 
ago  preliminary  experiments  were  made  to  develop  a process  to 
use  oxygen  with  gasoline  and  other  oils  for  the  purpose  of  imi- 
tating artillery  fire.  Early  experiments  were  disappointing  in 
that  it  was  difficult  to  conti’ol  the  oxygen  and  oils,  but  from 
time  to  time  improvements  were  made  until  the  present  form  of 
Pierce'  gun  is,  no  doubt,  more  reliable  than  any  of  the  appa- 
ratuses at  present  in  use  for  firing  smokeless  powder. 

The  Pierce  gun  consists  of  two  cylinders,  one  to  hold  oxygen 
under  a pressure  of  approximately  sixty  (60)  pounds  per  square 
inch  and  with  a capacity  of  about  six-tenths  (.6)  cubic  feet  of 
free  oxygen,  and  the  other  holding  a little  over  one  gallon  of 
gasoline  under  atmospheric  pressure,  a gun  barrel  and  the 
necessary  valves  and  fittings.  The  gasoline  feeds  by  gravity  to 
a magnetic  fioat  valve  in  a cylindrical  brass  chamber  on  the 
right  hand  side  and  at  the  rear  of  the  gun.  This  float  valve  is 
so  arranged  that  when  the  proper  level  of  gasoline  is  obtained 
the  float  valve  will  close.  The  closing  of  the  float  valve  depends 
on  the  buoyancy  of  the  float  the  same  a;i  the  float  valve  in  an 
automobile  carburetor.  However,  there  is  this  difference;  when 
the  float  valve  is  within  one-fourth  inch  ( !4”)  of  its  closing  po- 
sition, the  magnetic  attraction  of  a magnet  under  the  top  of  the 
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float  chamber  acting  on  a piece  of  steel  fastened  to  the  float 
causes  the  float  valve  to  close  sharply.  It  is  this  characteristic 
closing  of  the  float  valve  and  obtaining  of  the  proper  float  level 
without  delay  that  enables  the  Pierce  gun  to  fire  at  the  rate  of 
four  or  five  times  per  minute.  The  float  chamber  connects  with 
the  “U”  pipe  at  the  rear  of  the  gun  through  an  automatic  check 
valve.  Copper  tubing  is  used  for  making  these  connections  and 
this  tubing  is  coiled  so  that  the  float  chamber  may  be  adjusted 
up  or  down  to  adjust  the  level  of  the  gasoline  in  the  “U”  pipe. 
This  adjustment  corresponds  to  the  setting  of  the  carburetor  on 
an  automobile.  If  the  flash  is  too  small  and  has  a bluish-yellow 
color  the  float  chamber  should  be  raised.  ■ If  the  flash  is  - deep 
red  in  color  and  there  are  quantities  of  black  smoke,  the  mixture 
is  too  rich  and  the  float  chamber  should  be  lowered. 

The  oxygen,  which  is  contained  in  commercial  cylinders  at 
1,800  pounds  pressure  per  square  inch,  is  reduced  by  a standard 
regulating  valve  to  approximately  60  pounds  pressure  per  square 
inch.  It  then  passes  through  a rubber  tube  into  the  oxygen 
cylinder,  before  mentioned.  At  the  front  of  the  oxygen  cylinder 
is  an  oxygen  valve  working  on  somewhat  the  same  principle  as 
a triple  valve. in  an  air  brake  system.  . ■ 

An  electrical  solenoid  is  so  arranged  that  when  an  electric 
impulse  comes  from  the  batteries  the  solenoid  core  lifts  up, 
opening  a small  three-sixteenth  inch  (3-16”)  valve  called  a pilot 
valve,  reducing  the  pressure  on  one  .side  of  the  main  diaphragm 
valve..  This  reduction  of  pressure  on  one  side  of  the  diaphragm 
causes  the  pressure  on  the  other  side  to  open  the  valve,  sharply, 
permitting  the.  oxygen  to  pass  back  through . a pipe . which  is 
within  the  oxygen  cylinder  itself.  This  pipe  connects  at  the  rear 
end  of  the  oxygen  cylinder  with  a swing  check  valve, . and  the 
oxygen  passes  from  there  into  the  “U”  pipe,  which  has  previously 
been  filled  with  gasoline  as  before  described. 

The  same  electric  impulse  which  has  thrown  the  electrical 
solenoid,  pilot  valve,  and  main  oxygen  valve,,  actuates  a buzzer 
coil,  sending  a stream  .of  sparks  across  the  gap  of  the  spark  plug, 
which  is  on  the  left  hand  side -of  the  gun  barrel  and  about  -five 
inches  (3”)  inside  the  muzzle,  -v 

As  previously  described,  the' oxygon  drives  the  gasoline  out 
past  the  spark  plug  where  it  is  ignited.  As  the  gasoline  is  ahead 
of  the  oxygen  the  explosion  is  almost  entirely  in  the  outer  air, 
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there  being  but  little  pressure  or  heat  back  in  the  gun  barrel. 
The  explosion  that  does  occur  back  in  the  gun  barrel,  however, 
sets  up  sufficient  pressure  to  give  the  flash  the  high  speed  which 
is  characteristic  of  the  flame  from  a field  piece.  The  speed  of 
the  flame  is  terrific,  and  there  is  no  doubt  that  it  has  equal  or 
greater  velocity  than  the  flame  from  an  actual  gun.  This  makes 
the  Pierce  gun  difficult  to  observe,  just  as  the  flash  of  the  actual 
hostile  battery  is  difficult  to  observe. 

The  color,  size  and  length  of  the  flash  is  under  control  by 
varying  the  oxygen  pressure  and  the  gasoline  level  in  the  gun. 
For  imitating  the  fire  of  the  French  75  a pressure  of  about  60 
pounds  of  oxygen  and  a low  gasoline  level  should  be  used,  giving 
a light  yellow  and  relatively  short  flame.  For  imitating  Howitzers 
the  angle  of  elevation  of  the  gun  should  be  increased.  For  small 
Howitzers  the  gasoline  level  should  be  raised  and  the  oxygen 
pressure  lowered.  But  for  large  Howitzers  the  oxygen  should  be 
kept  at  from  60  to  70  pounds  and  the  gasoline  level  raised 
considerably,  making  the  flame  a deep  red  and  very  fat  as  well 
as  long. 

Experiments  are  now  being  cairied  on  with  a view  of 
enabling  this  gun  to  show  a trace  of  white  smoke  when  fired. 
The  cost  of  this  smoke  will  be  approximately  one  cent  per  shot, 
and  will  require  the  mixing  of  some  chemicals  with  the  gasoline. 

The  gun  is  about  30  inches  long  by  12  inches  wide  and  12 
inches  high,  and  weighs  approximately  15  pounds.  The  regula- 
ting  valve,  battery  box,  wires  and  hose  occupy  very  little  s^ace 
and  the  complete  gun,  exclusive  of  oxygen  cylinder,  could  be 
packed  in  a box  3 feet  long  by  2 feet  wide  by  2 feet  high,  and 
v^ould  not  exceed  50  pounds  in  weight. 

The  Pierce  gun  may  be  controlled  from  any  distance.  Should 
it  be  necessary  for  any  reason,  the  Pierce  gun  could  be  fired  from 
across  the  continent  by  the  use  of  relays.  When  used  in  shoots 
covering  considerable  area  a number  of  these  guns  could  be  used 
in  connection  with  a single  switch  board,  the  firing  of  the  guns 
being  under  the  control  of  one  man.  To  do  this  every  gun  will 
have  its  own  batteries  at  the  gun,  and  a small  telephone  relay 
and  relay  batteries  will  be  used  to  counect  up  to  the  switch 
board. 

The  Pierce  gun  olfers  very  interesting  possibilities  due  to 
this  adaptibility  to  remote  control.  It  is  possible  to  install  a 
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small  wipe  switch  on  the  recoil  mechanism  of  a field  piece 
connecting  to  a Pierce  gun  placed  a few  hundred  yards  distance. 
The  Pierce  gun  will  then  fire  almost  exactly  with  the  field  piece. 
By  taking  particular  care  to  camouflage  the  flash  of  the  field 
piece,  the  enemy  observers  will  see  only  the  flash  of  the  Pierce 
gun.  This  will  serve  to  draw  the  fire  away  from  the  battery , 
and  the  destruction  of  a Pierce  gun  entails  a very  small  loss  of 
money  and  no  loss  of  life,  while  it  entails  the  loss  of  much  enemy 
ammunition. 

Another  use  of  the  Pierce  gun  which  suggests  itself  is  to 
install  this  gun  in  battery  positions  which  have  been  rendered 
untenable  by  enemy  fire.  These  guns  can  be  left  behind,  and 
because  of  their  remote  control  may  be  fired  for  some  time  before 
the  enemy  discovers  that  the  battery  has  been  removed.  The 
possible  uses  of  the  Pierce  gun  are  practically  unlimited  and 
many  other  uses  will  no  doubt  suggest  themselves  to  the  reader. 

Experienced  observers,  French  and  English,  as  well  as 
American,  who  have  been  back  from  the  front  all  say  that  there 
is  the  greatest  similarity  between  the  flashes  of  the  Pierce  gun 
and  the  flashes  from  the  hostile  batteries.  They  state  that  at 
the  distance  which  active  hostile  batteries  are  observed,  that  it 
will  be  extremely  difficult  to  tell  the  difference  between  the 
flashes  of  real  guns  and  the  Pierce  gun.  It  is  believed  that  the 
possibilities  offered  by  the  Pierce  gun  are  sufficiently  great  to 
command  the  attention  of  observers  and  artillery  officers. 

The  matter  of  cost  may  be  of  interest.  The  cost  of  the  gun 
itself  will  naturally  depend  on  the  production.  It  is  believed 
with  reasonable  production  the  cost  of  the  Pierce  gun,  including 
electrical  equipment,  oxygen  regulating  valve  and  hose  will  not 
exceed  $100.00  per  gun. 

The  amount  of  oxygen  used  is  very  small,  running  about  six 
tenths  (.6)  cubic  feet  per  shot.  Commercial  oxygen  in  the 
United  States  costs  from  1 H cents  to  2 cents  per  cubic  foot. 
Overseas  the  Quartermaster’s  Department  has  large  quantities  of 
oxygen  as  a by  product  in  the  manufacture  of  hydrogen  for 
balloons.  This  oxygen  is  used  in  part  by  the  Army  repair  shops 
for  oxy-acetylene  welding,  but  there  is  a sufficient  excess  of 
oxygen  available  for  the  Pierce  gun. 
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The  quantity  of  gasoline  used  per  shot  is  at  the  rate  of  about 
liO  shots  per  galloti,  making  the  cost  of  gasoline  and  the  amount 
used  almost  negligible.  The  supply  of  gasoline  overseas  is,  of 
course,  sufficient  for  this  need.  Very  little  electrical  energy  is 
needed  for  actuating  the  gun.  A set  of  six  dry  cells  is  all  that 
is  heeded  for  a month  Or  ihore  hse  at  the  front  or  at  an  Observers’ 
School. 

Additional  information  may  be  obtained  from  Captain  R.  C. 
Pierce,  S.  C.  A.  S.,  Officer  in  charge  of  the  Hydrogen  Plant,  United 
States  Army  Balloon  School,  Fort  Omaha,  Nebraska,  and  dem- 
onstrations  of  the  working  and  construction  of  the  gun  may  be 
arranged  for  at  almost  any  time. 

NOTICES. 

Commissioned  officers  of  Fort  Omaha  may  obtain  copies  of 
the  Weekly  Bulletin  after  1 o’clock  on  the  Thursday  of  each 
week,  by  application  in  person  at  Room  10,  North  Barracks. 
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The  Enemy’s  Attempts  to  Camouflage  Works 
From  View  of  the  Balloon. 


(a)  BATTERIES. 

1.  In  open  warfare. 

During  the  month  of  July,  1916,  in  the  battle  of  the  Somme, 
the  German  artillery  was  completely  disorganized  by  the  rapidity 
of  our  advance. 

The  batteries  were  scattered  along  tracks  at  the  edges  of 
woods,  in  more  or  less  complete  shelters  and  anything  they 
found  available  which  presented  some  possibility  of  hiding  them. 
This  scattering  of  the  guns  made  the  batteries  very  difficult  to 
counter-attack,  but  it  also  rendered  communication  and  supplies 
difficult  to  bring  up,  so  the  Germans  rapidly  took  measures  to 
change  this  state  of  affairs. 

Later,  as  our  advance  slowed  up,  the  German  batteries  were 
always  able  to  withdraw  to  shelters  prepared  before  hand.  (These 
positions  have  a quite  different  aspect  according  to  whether 
they  are  in  open  fields,  along  a road,  or  in  a village). 

The  first  tendency  was  to  use  the  cover  of  trees  and  shrubs, 
and  then  of  houses,  to  mask  the  guns,  but  owing  to  the  great 
number  of  batteries  the  Germans  possessed,  they  were  ultimate- 
ly driven  to  place  them  in  the  fields,  relying  entirely  on  camou- 
flage and  precautions  about  circulation,  such  as  the  use  of  roads 
and  underground  passages. 

When  these  positions  were  abandoned  by  the  enemy  and 
their  precautions  to  keep  hidden  relaxed,  the  works  became  sud- 
denly quite  visible;  Tracks  were  left  by  the  retreating  gun  car- 
riages and  each  shelter  could  be  plainly  seen. 

The  Germans  often  placed  only  two  guns  of  a battery  in  a 
shelter  for  four  to  render  our  counter-fire  less  efficacious.  Or 
they  sometimes  put  one  gun  directly  away  from  the  other  three. 
Anti-aircraft  guns  have  circular  emplacements,  but  in  this  case, 
as  is  often  true,  the  majority  were  motor  cannons  moving  rapid- 
ly from  place  to  place  along  the  roads  and  impossible  to  locate. 

The  Germans  did  not  build  many  dummy  battery  positions, 
but  sometimes  did  remove  a battery  subjected  to  a dangerous 
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fire  from  our  artillery,  and  replaced  it  by  a dummy  battery. 
Meanwhile,  the  real  one  occupied  a position  to  the  right  or  left. 
German  77  mm.  guns  were  often  placed  in  a trench  work,  and 
were  very  difficult  to  locate  exactly.  But  no  battery  in  the  open 
escaped  us  if  we  went  about  searching  for  it  in  the  right  way. 

We  can  draw  some  conclusions  from  our  experience  in  this 
battle,  particularly  regarding  batteries  among  trees. 

The  Germans  always  try  to  find  some  leafage  under  which 
to  hide  batteries  which  have  not  had  time  to  dig  themselves  in. 
The  guns  are  placed  along  paths  previously  made  by  the  general 
circulation.  They  are  covered  by  wire  netting  holding  various 
camouflage  materials;  leaves,  raffia,  grasses  and  clods  rendering 
the  position  often  invisible  to  the  eyes  when  the  guns  are  not 
firing.  But  the  balloon  observer  who  has  seen  the  flashes  can 
locate  such  batteries. 

When  a battery  has  chosen  an  isolated  bush,  clump  of  trees, 
or  a narrow  hedge  to  conceal  its  guns,  the  result  is  generally 
disastrous  to  the  battery  as  these  very  trees  being  marked  on 
the  map,  permit  the  observer  to  situate  the  position  instantly, 
and  even  though  he  cannot  see  the  guns  themselves,  he  can 
adjust  on  the  bushes  that  shelter  them  even  when  the  visibility 
is  so  poor  that  he  would  not  attempt  to  adjust  on  a battery  that 
is  ordinarily  visible,  but  in  an  open  field. 

The  same  thing  is  sometimes  true  of  batteries  placed  along 
a road.  Occasionally  the  Germans  use  railway  cuttings  to  place 
their  batteries.  But  a railway  cutting  is  usually  easy  to  adjust 
fire  on.  One  battery  in  such  a position  was  so  subjected  to  our 
fire  that  it  shifted  a little  to  the  right  and  built  a veritable  roof 
garden  above  its  guns  for  concealment  and  protection. 

2.  In  stabilized  warfare. 

The  enemy  attempts  to  camouflage  his  works  from  view  of 
the  balloon  by  cutting  our  line  of  vision  by  screens. 

A typical  case  of  cutting  our  line  of  vision  is  where  a bat- 
tery is  situated  in  an  open  plain,  possibly  with  a certain  amount 
of  defilade  from  some  of  our  balloon  positions,  but  not  from  all. 
In  this  case,  a number  of  artificial  screens  are  set  up  at  various 
distances  from  the  battery.  These  screens  are  of  sufficient 
height  to  cut  the  line  of  vision  of  practically  all  the  terrestial 
observation  posts  and  some  of  our  balloons,  particularly  if  our 
balloons  are  not  working  at  a sufficient  altitude.  These  screens 
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are  often  echeloned  at  varying  distances  -100,  200,  300  and  400 
meters  apart  in  the  direction  of  our  front  lines.  Sometimes  these 
screens  are  actually  shot  through,  but  not  ordinarily. 

The  screens  are  made  of  brush,  pieces  of  burlap  or  raffia 
fastened  to  fish  netting,  or  pieces  of  burlap  fastened  to  chicken 
wire.  They  are  also  made  by  the  stringing  of  wire  between  tall 
uprights,  and  attaching  empty  sandbags  to  the  wire. 

In  closely  wooded  country  enemy  batteries  are  very  difficult 
to  locate  even  if  no  artificial  camouflage  is  employed.  At  certain 
times  during  the  day  flashes  can  be  observed  from  batteries 
whose  guns  cannot  ordinarily  be  observed  firing.  At  noon, 
when  there  is  a minimum  of  shadow,  flashes  are  difficult  to 
observe,  but  in  the  late  afternoon  the  flames  are  very  conspicu- 
ous against  the  darker  background.  * 

Sometimes  when  dummy  batteries  are  simulated,  the  false 
flashes  are  detected  by  their  color  and  by  the  complete  absence 
or  irregular  arrival  of  the  shells  supposed  to  be  fired  from  the 
battery. 

(b)  LINES  OF  COMMUNICATION. 

1.  Roads. 

To  camouflage  roads  against  observation  from  balloons  the 
enemy  uses  screens  not  to  completely  hide  the  roads,  but  to 
conceal  from  our  view  the  circulation  along  the  highways.  The 
screens  are  only  “walls”  behind  which  something  passes. 

The  first  type  is  the  continuous  screen  parallel  to  the  road. 
This  mask  is  usually  three  meters  high  and  is  constructed  most 
often  of  branches  interwoven  into  netting. 

Another  type  is  that  of  panels  of  branches  placed  beside 
and  at  right  angles  to  the  road  at  intervals  of  three  or  four 
meters. 

When  a road  extends  directly  toward  our  lines,  screens  of 
branches  are  hung  perpendicular  to  the  road  from  poles  on  both 
sides.  Each  screen  is  placed  on  an  average  of  20  meters  apart, 
but  vary  considerably  according  to  the  slope  of  the  road  Panels 
of  branches  are  also  placed  so  as  to  conceal  traffic  on  crossroads 
visible  from  balloons. 
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REMARKS  ON  AN  OFFENSIVE  BATTLE. 

(Extract) 

I will  only  speak  to  you  of  the  offensive  battle,  because  that 
is  the  kind  we  are  preparing  and  hope  for.  With  a knowledge  of 
this  form  of  the  battle  you  can  picture  to  yourself  the  form  that 
a DEFENSIVE  battle  would  take;  at  least,  from  the  point  of  view 
of  the  balloon  observer,  who  only  has  need  to  recognize  the 
broad  characteristics.  Also,  I shall  not  enter  into  the  details  of 
the  infantry  combat.  I am  going  to  indicate  to  you  in  its  broad 
traits  the  BATTLE  OF  RUPTURE,  such  as  it  is  conceived  today 
and  by  means  of  which  we  wish  to  create  in  the  immense  forti- 
fied front,  which  has  stopped  us  for  so  long  a time,  great 
breaches  and  enormous  holes  through  which  entire  divisions  may 
pass,  with  a view  of  exploiting  the  war  of  movement  and  of 
maneuver. 

The  following  rules  have  been  admitted: 

1.  THE  ATTACKS  SHOULD  BE  EFFECTED  UPON  AS 
LARGE  A FRONT  AS  POSSIBLE,  for  to  every  attack  upon  a 
narrow  front  the  enemy  answers  with  a concentrated  fire  that 
halts  the  assailant.  The  extent  to  assign  to  the  front  of  attack 
depends  upon  the  means  that  are  at  disposal. 

2.  THE  ATTACK  LOOKS  TOWARDS  THE  CAPTURE  OF 
THE  ENEMY  ARTILLERY  LINE  IN  ORDER  TO  DISORGANIZE 
HIS  DEFENSE  BY  THE  CAPTURE  OF  HIS  CANNONS. 

AN  EFFECT  OF  SURPRISE  SHOULD  BE  STRIVEN  FOR  by 
attacking  with  a great  accumulation  of  means  at  a time  when 
the  enemy,  not  foreseeing  the  attack,  only  has  at  his  disposal 
the  means  of  a calm  sector,  or  that,  foreseeing  it  too  late,  he  has 
not  time  enough  to  re-enforce  his  insufficient  resources. 

4.  THE  ATTACKS  TO  BE  CONDUCTED  IN  THE  COURSE 
OF  AN  OPERATION  SHOULD  SUCCEED  EACH  OTHER  WITH 
THE  LEAST  POSSIBLE  DELAY,  so  as  to  exploit  the  results  ob- 
tained fully  and  to  reduce  to  the  minimum  the  time  that  the 
enemy  has  at  his  disposal  to  re-establish  himself. 

The  Commander  will  commence  the  attack  by  placing  a 
certain  number  of  Army  Corps  side  by  side.  The  Army  Corps 
with  four  divisions  will  place  two  divisions  on  line  and  two  di- 
visions in  reserve,  the  divisions  only  placing  in  the  first  lines 
the  numbers  strictly  necessary. 
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THE  FIRST  ACT  of  the  battle  is  the  ARTILLERY  PREP- 
ARATION. 

This  phase  emphasizes  the  artillery  (Field  Artillery,  Trench 
Artillery,  Heavy  Artillery,  etc.)  which  should  open  the  way  for 
the  infantry. 

Its  first  task  is  to  engage  the  enemy  artillery  in  combat  and 
attempt  to  destroy  it.  This  is  what  is  called  the  “counter- 
battery”  action.  This  struggle,  which  commences  before  the 
battle  and  which  lasts  through  it,  is  based  upon  the  knowledge, 
as  exact  as  possible,  of  the  emplacements  of  the  enemy  bat- 
teries and  of  his  observation  posts.  This  list  should  always  be 
kept  up  to  date  by  the  S.  R.  (Artillery  Direction  Service)  of  the 
Army  and  Army  Corps.  I shall  speak  of  their  work  a little  later 
on.  The  destruction  of  the  enemy’s  batteries  demands  a fire, 
heavy,  exact  and  of  appropriate  calibres,  with  long  range  heavy 
artillery  (120  or  155),  or  with  the  heavy  mortars  of  270  or  280. 
It  demands  continuous  work,  conducted  mothodically  and  im- 
placably. 

The  struggle  against  the  enemy  artillery  is  organized  and 
conducted  by  the  Army  and  in  the  Army  Corps;  but,  as  you  see, 
this  does  hot  hinder  the  divisional  Artillery  of  the  Division  from 
co-operating  with  its  cannons  in  the  counter-battery  action.  It 
does  not  suffice  to  destroy  the  artillery  of  the  enemy;  it  is  still 
necessary  to  submit  his  defensive  organizations  to  a bombard- 
ment sufficient  to  destroy  them  and  which  has  for  detailed  ob- 
jective: 

1.  To  destroy  the  obstacles  which  are  opposed  to  the  march 
of  the  infantry  (barbed  wire  entanglements,  Cheveaux  de  frise, 
etc.)  and  the  principal  organs  of  defense  (points  of  support,  ma- 
chine gun  positions,  observation  points,  arsenal  points,  arsenals, 
etc.) 

2.  To  destroy  and  extinguish  all  combative  energy  in  the 
surviving  defenders  by  the  demoralizing  effect  of  a fire,  precise, 
powerful  and  continuous. 

These  destructive  fires  which  seek  to  crush  all,  to  level  all, 
to  transform  the  enemy’s  organization  into  a formless  chaos,  are 
defined  by  a picturesque  word  which  has  evolved;  it  is  the  fire 
of  “pilonage”  (Crusher  fire). 

The  calibres  most  generally  employed  are  the  fifty-eight  and 
the  two  hundred  and  forty,  as  trench  artillery  and  the  one 
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hundred  and  fifty-five  short  and  the  two  hundred  and  twenty  as 
short  range  heavy  artillery. 

For  the  very  resistant  points  of  support,  such  as  villages 
armed  with  deep  shelters,  the  heavy  mortars  like  the  three 
hundred  and  forty,  the  two  hundred  and  twenty,  the  two 
hundred  and  seventy  and  the  four  hundred,  which  produce  a 
crushing  effect,  will  be  employed.  The  destruction  of  defensive 
organizations  is  conducted  in  principle  by  the  General  com- 
manding the  Division  and  by  the  Colonels  of  Divisions.  It  goes 
without  saying  that  all  divisional  artillery  is  considerably  in- 
creased with  material  and  that  in  general  all  heavy  range 
artillery  is  attached  to  it. 

The  direction  of  this  work  of  destruction  is  of  capital 
importance,  for  insufficient  destruction  will  expose  the  Infantry 
to  a bloody  check.  This  control  is  obtained  by  the  examination 
of  aerial  photos,  by  the  personal  examination  and  observation  of 
the  General  and  his  Staff,  and  by  the  reports  brought  back  by 
patrols  sent  especially  for  that  purpose. 

There  is  another  arm  which  works  actively  during  the 
period  of  preparation.  It  is  the  Aviation.  It  owes  the  greater 
part  of  its  co-operation  to  the  Artillery  for  the  direction  of  fire. 

1.  It  forbids  to  the  enemy’s  aerial  organization  of  our  posi- 
tions. To  that  end,  it  is  forced  to  acquire  the  absolute  mastery 
of  the  air,  obtained  in  destroying  every  Drachen  (observation 
balloon)  which  rises  and  every  aeroplane  which  attempts  to 
mingle  in  the  struggle. 

2.  To  bombard  systematically  the  depots  of  material  and 
munitions  as  well  as  the  cantonments  and  camps  of  the  troops, 
the  headquarters,  stations,  workshops  and  in  a word  all  the 
important  points  of  the  enemy  situated  in  face  of  our  Army 
Corps  and  outside  the  range  of  the  Artillery. 

SECOND  PHASE.  The  First  Phase,  that  of  Preparation,  is 
terminated  after  three  or  four  days.  The  enemy  artillery  is 
seriously  damaged  and  the  artillery  is  ready  to  neutralize,  by  a 
violent  fire,  any  battery  that  has  not  been  destroyed  and  seeks 
to  get  into  action.  The  enemy’s  organization  has  been  ham- 
mered as  far  as  the  range  of  our  pieces  permit.  The  Aviation 
has  obtained  the  mastery  of  the  air,  more  or  less  completely. 

The  Commander  fixes  the  day  for  the  attack.  After  verify- 
ing the  destruction,  and  in  accordance  with  the  atmospheric 
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conditions,  the  Commander  fixes  the  hour  at  which  the  attack 
will  be  launched. 

The  Infantry  has  received  distant  points  of  direction  and  on 
this  line  of  direction,  successive  objectives.  The  units  should 
march  upon  these  objectives  without  regulating  themselves  by 
their  neighboring  units,  without  any  halts  except  those  imposed 
upon  them  by  local  resistance.  The  attack  should  be  arranged 
in  such  a fashion  as  to  preserve  the  cohesion  without  which  the 
Commander  cannot  utilize  his  forces.  For  the  Infantry,  the  prime 
arrangement  is  RAPIDITY. 

For  the  attack,  the  Infantry  is  echelloned  into  units  of  assault 
and  units  of  reserve. 

The  section  of  assault  comes  out  of  all  the  trenches  in  a single 
block  and  they  are  parallel  at  the  time  of  departure.  Leaving 
the  trenches  takes  place  at  the  time  the  Artillery  is  delivering  its 
last  fire  against  the  trenches  of  the  enemy  and  the  Infantry  at- 
tempts to  reach  these  trenches  at  the  exact  moment  that  the 
Artillery  elevates  its  fire. 

How  is  the  Artillery  going  to  protect  the  Infantry  as  it  at- 
tacks? The  friendly  Artillery  should,  in  order  to  destroy  the  enemy 
artillery,  who  will  attempt  to  employ  a barrier  of  fire,  either  destroy 
them  in  keeping  up  the  fire  of  destruction,  or  neutralize  and  blind 
them  by  a violent  fire  of  seventy-fives  and  one  hundred  and  fives, 
or  utilize  the  gas  shells. 

The  friendly  Artillery  should  directly  support  the  Infantry 
during  the  attack  by  hindering  the  enemy  to  arm  the  trenches 
and  boyau  with  machine  guns.  With  this  end  in  view,  the  fire 
of  the  Artillery  should  constantly  precede  the  Infantry  at  a short 
distance  in  such  a way  as  to  clean  the  ground  ahead.  The  Artil- 
lery sweeps  the  ground  which  the  Infantry  must  cover  and  fixes 
its  fire  during  a detemined  length  of  time  upon  limits  between  it 
and  the  body  of  the  enemy,  forming  a barrier  which  enables  the 
Infantry  to  consolidate  the  ground  gained  and  to  prepare  for  a 
fresh  advance,  when  the  fire  of  the  Artillery  is  correspondingly 
lengthened  upon  the  receipt  of  a given  signal.  This  is  what  is 
called  a “rolling  barrier’’  and  this  system  of  fire  contitutes  THE 
DIRECT  SUPPORT  OF  EACH  ATTACK. 

The  friendly  Artillery  should  finally  cover  the  attack  in  front 
and  on  the  fianks  against  intervention  of  all  sorts  coming  from 
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zones  not  yet  attacked.  It  should  isolate  the  attacked  zone  from  all 
means  of  access,  immediate  (boyau,  trenches)  and  distant  (roads, 
paths,  etc.)  and  systematically  sweep  the  zones  where  the  enemy 
might  probably  reassemble.  If  such  assembly  takes  place  it  should 
instantly  concentrate  its  fire  upon  the  counter  attack  and  main- 
tain during  all  the  action  and  as  long  as  the  Commander  thinks 
fit,  a barrier  fire  along  all  the  extent  of  the  attack  as  well  as  on 
the  flanks.  This  system  constitutes  the  covering  of  the  attack. 

As  you  see,  when  all  this  artillery  action  follows  a program 
(and  this  is  what  happened  at  Verdun  on  October  24th  and  De- 
cember 15th),  the  artillery  of  the  enemy  acts  with  great  difficulty 
and  his  infantry  is  cut  to  pieces. 

On  the  other  hand,  the  friendly  infantry  is  sustained  and 
carried  on. 

The  sections  of  assault  that  I have  just  described  to  you  at 
the  moment  when  they  spring  out  of  the  trenches  of  departure 
and  cross  the  overturned  defenses,  carry  themselves  resolutely 
forward  without  descending  into  the  trenches  which  they  meet 
and  closing  up  to  the  “rolling  barrier”  of  fire,  which  precedes 
them  as  closely  as  possible.  They  will  suffer  some  losses  from 
its  shells  but  these  losses  are  small  in  comparison  with  those 
that  the  Artillery  of  the  enemy  would  inflict  were  they  not 
protected  by  their  own  Artillery  and  they  will  accept  this  as  one 
of  the  conditions  of  success. 

From  time  to  time  the  Infantry  will  make  halts  more  or  less 
long  at  the  intermediary  objectives  which  have  been  agreed  upon 
with  the  Artillery;  the  assaulting  sections  will  reform  themselves 
and  with  the  sections  detailed  for  clearing  the  trenches,  will 
explore  methodically  all  the  trenches,  killing  or  making  prisoners 
all  the  Germans  that  are  found  in  them. 

Once  reformed,  the  assaulting  sections  will  set  off  again  at 
a fixed  time  or  upon  a prearranged  signal  towards  a new  objec- 
tive and  always  under  the  protection  of  the  Artillery. 

The  reserves  follow  the  sections  of  assault,  always  ready  to 
re-enforce  them  or  to  follow  the  incidents  of  the  combat.  The 
officers  keep  them  in  order  and  prevent  them  from  entering  the 
line  of  fire  prematurely.  These  reserves  support  the  sections  of 
assault  very  closely  when  these  are  in  the  act  of  going  forward; 
when  they  are  exhausted,  the  reserves  pass  them  and  place 
themselves  resolutely  ahead  making  themselves  troops  of  assault. 


Page  Ten 


The  Weekly  Bulletin 


followed  by  the  sections  of  reserve  not  yet  absorded,  while  the 
old  sections  of  assault  occupy  the  terrain  conquered  and  prepare 
its  defensive  organization  in  all  haste. 

Finally  the  attack  halts,  either  because  the  most  distant 
points  have  been  attained  or  because  the  infantry  finds  itself 
confronted  by  enemy  positions  which  it  is  impossible  to  carry 
without  a fresh  preparation  of  artillery. 

FRENCH  ARMY  TERMS  USEFUL  TO  OFFICERS  IN  BALLOON 
COMPANIES 

ABBREVIATION  FRENCH  ENGLISH 


A.  A.  A. 

Artillerie  Anti-Aerienne. 

Anti-Aircraft  Batteries. 

A.  C. 

A.  C.  du 

Artillerie  de  Campagne 

Field  Artillery. 

C.  A. 

Art.  de  Campagne  du  Corps  Army  Corps  Field  Artil- 

d’Armee. 

lery. 

A.  D. 

Artillerie  Divisionnaire. 

Army  Corps  Artillery. 

A.  L. 

Artillerie  Lourde. 

Heavy  Artillery. 

A.  L.  C. 
A.  L.  du 

Artillerie  Lourde  Courte. 

Heavy  Howitzers. 

C.  A. 

Artillerie  Lourde  du  Corps 

Army  Corps  Heavy  Artil- 

d’Armee. 

lery. 

A.L.G.P. 

Artillerie  Lourde  de 

High  Power  Heavy  Artil- 

Grande Puissance. 

lery. 

A.  L.  L. 

Artillerie  Lourde  Longue. 

Heavy  Artillery  Guns. 

A.L.V.F. 

Artillerie  Lourde  SOr 

Heavy  Railroad  Artillery. 

Voie  Ferree. 

A.  T. 

Artillerie  de  Tranchee. 

Trench  Artillery. 

B.  I. 

Bataillon  dTnfanterie. 

Infantry  Battalion. 

C.  A. 

Corps  d’Armee. 

Army  Corps. 

C.  C. 

Corps  de  Cavalerie. 

Cavalry  Corps. 

C.V.A.D. 

Convoi  Administratif 

Administrative  Division- 

Divisionnaire. 

ary  Convoy. 

C.V.A.X. 

Convoi  Auxiliare. 

Auxilary  Convoy. 

D.  C. 

Division  de  Cavalerie. 

Cavalry  Division. 

D.  C.  A. 

Defense  Centre  Avion. 

Anti-Aircraft  Defense. 

D.  I. 

Division  d’Infanterie. 

Infantry  Division. 

D.P.T.A. 

Depot  Personnel  Techni- 

Technical Personnel  Avia- 

que de  I’Aviation. 

tion  Depot. 

E.  M. 

Etat-Major, 

E.  N.  E. 

Elements  non  Endivis- 

Separate  Units. 

ionnes. 
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G.  Q.  G. 

Grand  Quartier  General. 

General  Headquarters. 

R.  G.  A. 

Reserve  Generale  Aero- 
nadtique. 

General  Aviation  Reserve. 

S.  E. 

Service  des  Eaux. 

Water  Supply  Service. 

S.  R. 

Service  Routier. 

Road  Service. 

155  C.  S. 

155  Court  Schneider. 

155  Schneider  Howitzer. 

155  G.P.F. 

155  Grande  Purssance 
Fillioux. 

155  High  Power  Fillioux 
Gun. 

S.  R.  A. 

Service  des  Renseign- 
ments  d’Artillerie. 

Artillery  Information 
Service. 

T.  S.  F. 

Telegraphie  Sans  Fils. 

MILITARY  COURSE 

Wireless  Telegraphy. 

FOR  CADETS 

The  revised  military  course  of  five  weeks  for  cadets  at  Fort 
Omaha  trains  the  students  in  both  theoretical  and  practical 
work,  under  the  direct  supervision  of  Capt.  Martin  J.  O’Brien. 

The  theoretical  work,  which  counts  20%,  includes  Army 
Regulations,  Company  Administration,  including  all  necessary 
paper  work.  Manual  of  Interior  Guard  Duty,  Infantry  Drill  Regu- 
lations, Manual  for  Courts  Martial,  and  Field  Service  Regulations. 

The  practical  work  includes  Military  Courtesy,  Gas  Defense, 
Pistol  and  Rifle  Training,  Practice  Marches,  Physical  Training, 
Voice  Culture,  Infantry  Drill,  Military  Hygiene,  Map  Reading^ 
Machine  Gun,  Field  Work,  Ceremonies  and  actual  Guard  Duty. 
The  students  personality  and  aptitude  for  the  work  is  observed 
and  rated  by  the  instructors  throughout  the  course.  The  practi- 
cal work  counts  50%,  and  the  man’s  personality  30%. 

The  schedule  is  so  arranged  that  the  practical  and  theo- 
retical work  alternates  during  the  day.  For  the  first  two  weeks 
commissioned  officers  give  all  the  instruction,  but  after  that 
time,  in  the  practical  work,  the  cadets  have  an  opportunity  to 
act  in  the  various  capacities  of  officers  and  non-commissioned 
officers. 

NOTICE. 

Commissioned  officers  of  Fort  Omaha  may  obtain  copies  of 
the  Weekly  Bulletin  after  1 o’clock  on  the  Thursday  of  each 
week,  by  application  in  person  at  Room  10,  North  Barracks. 
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THE  BATTLE  OF  VERDUN  AS  SEEN  FROM  A CAPTIVE 
BALLOON 


From  the  Log  of  a French  Balloon  Company 


June  23rd,  1916. 

GERMAN  ATTACK  ON  THE  WHOLE  FRONT 

7:00.  Numerous  red  French  rockets  toi  the  north  of 
shelters  of  Hills  320.  The  Germans  lengthen  their  fire  in 
this  region;  the  works  of  Thiaumont-Fleury-Hill  320  paral- 
lel to  the  infantry  emplacement. 

7:20.  Germans  have  left  the  trenches  parallel  to  the 
railroad  Vaux-Fleury  and  now  occupy  the  outskirts  east  of 
the  village  of  Fleury. 

7:30.  Numerous  red  rockets  to  the  west  of  Fleury. 

7:40.  German  infantry  the  railroad  at  hill  3 27 
(north).  The  advance  has  been  made  parallel  to  the  crest 
of  the  works  of  Thiaumont  from  the  east  and  west. 

8:0S.  The  French  infantry  holds  the  line  of  the  works 
southwest  and  south  of  the  works  of  Thiaumont. 

The  German  infantry  holds  the  railroad  to  the  outskirts 
east  of  Fleury. 

8:15.  Germans  have  penetrated  into  Fleury  to  the  west 
of  the  railroad.  They  have  not  passed  hill  344. 

French  infantry  holds  the  last  houses  to  the  south  of 
Fleury. 

8:30.  Twenty-four  pieces  of  105  mm.  coming  from  the 
group  of  Chambrette,  have  just  occupied  the  positions  pre- 
pared to  the  North  of  Hills  347  and  north  of  the  woods  of 
Chauffour.  They  begin  to  fire  against  the  region  south  of 
Fleury. 

8:45.  German  skirmishers  (about  250  men)  progress 
to  the  west  and  east  of  the  intrenchments  of  Froideterre. 

8:5  5.  Germans  occupy  the  battery  to  the  east  of  the  in- 
trenchments of  Froideterre. 

9:00.  A barrage  of  7 5’s  has  been  placed  on  a railroad 
Vaux  Fleury  between  hill  318  and  the  ravine  of  Bazil. 

Red  French  rockets  to  the  west  of  Fleury. 

9:10.  German  troops,  5 00  men,  progress  to  the  west 
of  Fleury  south  of  parallel  69. 
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9:20.  German  infantry  is  shooting  liquid  fire  to  the 
west  of  the  works  southwest. 

A group  of  75’s  in  position  to  the  east  of  the  works  of 
Fleury  Woods  fires  on  the  enemy  assault  troops. 

9:30.  French  reserve  infantry  in  the  hollow  road  of 
the  hill  302  to  the  south  of  Fleury  have  just  massed  in  the 
works  to  the  southwest  and  advance  guards  have  advanced 
towards  the  village  of  Fleury. 

9:4  5.  Our  infantry  penetrates  to  the  south  of  Fleury, 
fighting  in  the  streets  of  the  village  with  hand  grenades 
and  liquid  fire. 

German  infantry  occupies  the  trench  situated  100  m. 
east  of  the  station  of  Fleury. 

9:5  5.  A counter  attack  starting  from  the  works  south- 
west forces  the  Germans  to  retreat  to  the  point  16.90. 

10:40.  French  troops  occupy  a trench  that  extends  from 
the  station  to  the  works  southwest. 

10:15.  The  German  artillery  fire  has  been  slowed  up. 
The  German  infantry  returns  to  the  assault  of  the  crest  to 
the  west  of  Fleury. 

10:25.  The  Germans  have  succeeded  in  penetrating 
into  the  communication  trench  of  Thaumont  over  the  slope 
south  of  the  works  southwest. 

10:30.  Important  columns  of  German  Infantry  coming 
up  to  reinforce  are  following  the  paths  that  lead  from  the 
shelters  320,  deploying  towards  Fleury. 

Our  infantry  has  occupied  the  works  southwest  con- 
tinually. 

10:50.  Germans  attack  the  trench  of  Fignes  and  the 
works  of  Fleury  Wood  in  mass  formation.  They  are  re- 
tiring little  by  little  under  our  fire,  but  there  would  be  an 
opportunity  to  open  up  a ‘‘barrage  a chevaF^  on  the  crest 
between  Thiaumont  and  Fleury  woods.  (These  directions 
were  received  and  executed  by  the  Heavy  Artillery, 
group  6.) 

11:10.  Some  French  reinforcements  are  going  down 
the  slopes  northwest  of  the  Fort  of  Souville,  going  toward 
Fleury. 

11:12.  The  French  curtain  fires  are  very  effective  in 
the  region  of  Fleury. 

11:40.  French  troops  have  climbed  the  slopes  of  the 
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crest  west  of  Fleury.  Counter  attack  on  the  communica- 
tion trench  of  Thiaumont.  Germans  fall  back  to  the  rail- 
road, 

11:59.  Important  German  reserves  advance  towards 
the  works  of  Froideterre,  actually  passing  between  Thiau- 
mont  and  Froideterre. 

12:13.  Important  movements  of  troops  over  the  slopes 
south  of  the  Fort  of  Douamont  between  the  Signal  of  Call- 
lette  and  the  shelter  320. 

12:S0.  German  reserves  (about  300  men)  progressing 
from  the  north  to  the  south  in  the  ravine  of  Chambitoux 
have  Just  occupied  the  trench  next  to  the  parallel  69  (east 
of  Fleury). 

13:S0.  German  reserves  have  been  placed  in  a com- 
munication trench  leading  from  the  shelters  of  the  hill  of 
Froideterre  to  the  ravine  of  Vignes.  The  point  of  passage 
has  to  be  disclosed  at  the  point  0686. 

The  German  first  line  has  been  sensibly  outlined  be- 
tween the  points  06.86  and  12.83. 

At  the  end  of  the  day  the  Germans  succeeded  in  obtain- 
ing a foothold  as  far  as  the  chapel  of  Ste-Fine;  there  are  even 
suspected  infiltrations  between  the  Fort  of  Souville  and  the 
cross  roads  south  of  the  ravine  Fontaines. 

The  Fort  of  Souville  is  seriously  menaced  and  the  num- 
ber of  the  defenders  is  restricted.  It  is  at  this  moment  that 
group  D appealed  to  group  E,  who  gave  the  alert  to  a 
battalion  of  reserve  Chasseurs  in  the  tunnel  of  Tavennes 
for  the  purpose  of  establishing  a barrage  between  the  bat- 
tery east  of  Souville  and  the  outskirts  south  of  the  woods 
Vaux-Chapitre. 

The  balloon  receives  the  order  to  follow  this  operation. 

The  observer  signals  that  the  men  are  leaving  the  tun- 
nel one  by  one.  It  is  necessary  for  them  to  pass  through 
artillery  barrages  of  a very  concentrated  nature  and  the 
companies  have  already  suffered  heavy  losses  between  the 
tunnel  and  the  battery  of  the  hospital. 

Some  men  arrive  at  the  battery  east  of  the  Fort  of 
Souville  and  finally  the  effective  force,  which  corresponds 
to  about  two  companies,  succeeds  in  concealing  itself  in 
the  shell  holes  as  far  as  the  outskirts  of  Vaux  Woods, 

The  command  is  hindered  in  sending  up  reinforcements 
to  the  occupied  positions. 
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BALLOON  OBSERVATION  IN  CONNECTION 
WITH  ARTILLERY 

The  purpose  of  this  lecture  is  to  inform  Artillery  officers 
concerning  the  service  which  they  can  expect  from  the 
balloon  and  the  best  way  to  obtain  that  service. 

But,  to  obtain  the  maximum  efficiency  from  the  ma- 
terial and  personnel  of  any  organization  it  first  is  necessary 
to  understand  its  limitations  and  possibilities.  Therefore, 
this  subject  will  be  presented  under  the  following  general 
headings: 

(a)  The  Balloon. 

(b)  The  Observer. 

(c)  The  employment  of  the  balloon. 

The  Balloon 

The  main  advantages  of  the  balloon  for  observation  work 
lay  in  the  following: 

1.  Occupying  a comparatively  fixed  point  of  observa- 
tion. 

2.  Direct  telephonic  communication  with  the  organi- 

zation which  it  is  serving. 

At  the  beginning  of  the  war,  the  French  used  a spherical 
balloon  which  could  not  ascend  with  safety  in  winds  of 
more  than  8 or  10  metres  per  second.  Even  in  wind  of 
less  velocity  the  observer’s  work  was  much  hampered  by 
the  jerking  and  swaying  of  the  basket.  The  Germans,  how- 
ever, had  developed,  previous  to  this  war,  the  “Drachen” 
type,  whose  stability  far  surpassed  the  spherical.  Conse- 
quently, the  Allies  adopted  this  type  in  I9l5,  and  gen- 
eralized its  employment.  But,  even  the  “Drachen”  became 
unfit  for  observation  in  winds  of  more  than  14  metres  per 
second,  or  steady  winds  of  more  than  16  metres.  In  light, 
gusty  winds  work  in  the  basket  was  impossible. 

To  overcome  these  difficulties.  Captain  Cacquot,  (Now 
Major)  designed  a new  balloon  of  a somewhat  stream  lined 
shape,  thus  lessening  the  wind  resistance.  He  adopted  the 
fins,  vertical  and  horizontal,  for  obtaining  the  desired  sta- 
bility. His  efforts  were  crowned  with  success. 

Such  balloons  afford  the  possibility  of  working  in  20 
metre  winds.  For  a time,  during  the  Battle  of  the  Somme, 
Allied  balloons  were  in  the  air  long  after  the  Boche  had  to 
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haul  his  balloon  do^n.  This  superiority  was  of  short  dura- 
tion. The  cable  of  one  of  the  new  type  balloons  being  cut 
by  a shell,  the  balloon  was  carried  into  the  German  lines, 
where  it  was  .speedily  copied. 

The  development  of  the  balloon  having  thus  briefly  been 
dealt  with  the  observer  comes  into  consideration. 

The  Observer 

Observers  are  carefully  trained  at  both  the  French  and 
U,  S.  Balloon  Schools  according  tO'  a method ' devised  by 
Lt.  CoI.  ■ Saconey. 

These  observers  are  not  only  trained,  but,  what  is 
more  important,  severely  tested  before  qualifications.  To 
give  an  idea  of  this  training,  the  prospective  observer  not 
only  received  lectures  and  performs  exercises  in  topography, 
artillery,  perspective  drawing,  meteorology  and  mechanics, 
but  have  practical  spotting  exercises.  These  “spotting"’ 
exercises  consist  of  observing  flashes  so  placed  about  a 
dummy  battery  that  their  exact  positions  with  regard  to 
the  line  battery-target  (varied  in  different  days)  can  be 
reported  by  a man  on  the  ground  detailed  for  such  work. 
The  student,  from  the  basket,  gives  the  sense  and  amount 
of  errors  of  each  flasb.  At  the  end  of  the  day  the  results 
of  these  exercises  are  corrected  and  evaluated. 

On  completion  of  the  course  all  students  are  classified 
according  to  their  records,  and  to  their  more  or  less  suc- 
cessful answers  during  the  final  examination.  A small 
coefficient  is  taken  for  the  theoretical  work  and  drawing 
a greater  one  for  the  practical  work  in  the  basket  and  still 
greater  for  the  observer’s  efficiency  and  probable  aptitude. 

What  kinds  of  information  can  an  observer  give  to  an 
artillery  officer?  He  can  best  be  of  ass.istance: 

(1)  By  observing  for  the  regulation  of  fire. 

(2)  By  spotting  enemy  batteries. 

(3)  By  reporting  moving  objectives  such- as  troops  on 
the  march,  or  truck  trains. 

(4)  By  reporting  to  the  artillery  headquarters  the  gen- 
eral aspect  of  'the  engagement. 

This  work  naturally  involves  two  general  operations: 
First,  the  placing  on  the  map  of  a point  observed  in  the  dis- 
tance; and  second,  the  reverse  procuring  of  locating  a map- 
point  on  the  ground. 
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Observers  use  the  method  of  “direct  alignment,”  i.e., 
the  line  passing  through  the  object  and  the  horizontal  pro- 
jection of  the  balloon;  that  line  appearing  to  them  as  vertical. 
They  observe  the  object  between-  two  well  defined  points  on 
this  line:  one  short  and  the  other  over.  Afterwards  they 
narrow  the  bracket  by  means  of  photographs  and  maps, 
finally  estimating  the  true  location  by  proportions  of  the 
last  bracket.  The  accuracy  of  this  method  has  been  demon- 
strated over  and  over  again.  At  first  it  was  thought  that 
observers  could  only  begin  adjustments  which  would  be 
completed  by  airplanes.  Now  this  idea  is  changed  and  ob- 
servers not  only  adjust  brackets  in  fire,  but  also  fire  far 
precision  and  effect. 

Rules  for  Employment  of  Balloons 

The  rules  for  the  employment  of  balloons  are  given  in 
an  official  pamphlet,  “Instructions  for  the  Employment  of 
Aerial  Observation  in  Liaison  With  Artillery,”  issued  by  order 
of  G.  H.  O.  These  rules  must  be  strictly  followed.  They 
include: 

t.  Rules  for  adjustment  of  fire. 

2.  Rules  for  co-ordination  of  the  work  of  airplanes  and 
balloons  when  serving  the  artillery. 

As  for  adjustment  of  fire  the  telephone  greatly  simplifies 
such  work.  All  preliminary  arrangements  having  been  made 
between  the  observer  and  the  artillery  commanders  either 
by  phone  or  by  visit  relative  to  target,  time  of  flight,  fuse, 
shell  and  kind  of  fire,  the  following  normal  and  official  pro- 
cedure is  followed: 

Battery:  “Ready  to  fire.” 

Observer:  “Ready  to  observe.” 

Battery:  “Slavo  fired,”  or  “Gun  No.  1 fired.” 

The  chartroom  clerk  of  the  balloon  company  then  iimes 
the  flight  of  "the  projectile  phoning  each  second  to  the  ob- 
server ten  seconds  before  the  arrival  in  the  following  man- 
ner, “Ten,  nine,  three,  two,  burst.”  This  holds  the  ob- 
server’s attention  upon  his  work  and  relieves  him  of  the 
strain  consequent  to  too  great  use  of  the  binoculars. 

The  observer  »'eports  the  errors  in  relation  to  the  line 
battery-target  and  its  perpendicular  through  the  target.  The 
error  in  reflection  is  always  given  before  the  sense  of  the 
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range.  The  deflection  is  given  in  metres,  errors  in  range 
are  only  sensed  excepting  first  shots  and  abnormals. 

Example:  **25  metres  right — Over.’^ 

This  is  always  followed  when  the  angle  balloon-target 
battery  is  less  than  30  degrees. 

When  the  angle  is  greater  two  balloons  are  always  em- 
ployed  which  give  the  corrections  in  terms  of  the  line  bal- 
loon-target. This  bilateral  observation  rarely  occurs.  Such 
regulation  is  necessarily  much  slower  than  with  a single 
balloon. 

If  these  rules  are  closely  followed  good  service  may  be 
expected  from  the  balloon. 

But  this  is  not  all.  The  efficiency  of  the  combined  work 
of  the  balloon  company  and  the  battery  is  enhanced  greatly 
by  a feeling  of  confidence  between  these  two  arms  which 
arises  from  proper  liaison.  Liaison  is  of  two  sorts: 

1.  Liaison  between  battery  and  observer. 

2.  Triangular  liaison  involving  artillery,  airplane  and 
the  balloon  company. 

Battery — Observer  Liaison 

There  are  from  4 to  6 observers  in  each  balloon  com- 
pany. So  when  an  observer  is  not  in  the  basket  he  calls 
on  officers  of  the  battery  or  batteries  for  which  he  works. 
There  are  times  when  these  trips  are  not  easy,  but  the 
observer  has  his  reward  in  friendly  reception  usually  offered 
him  in  the  dugout  and  the  mutual  congratulations  for  the 
efficient  work  of  the  preceding  day.  On  the  other  hand, 
the  officers  of  the  artillery  are  glad  to  hear  of  the  effects 
of  their  fire,  from  the  man  who  has  seen  it.  Cordial  rela- 
tions are  frequently  increased  when  the  observer  is  taken 
to  the  happy  gun  crew,  whose  good  fortune  it  has  been  to 
register  a hit  in  an  enemy  or  ammunition  dump. 

Then  come  discussions  concerning  the  work  of  the  fol- 
lowing day.  There  occurs  a study  of  maps  and  photographs 
with  which  latter  the  observer  is  usually  better  provided 
than  the  battery.  These  pictures  furnish"  a great  amount  of 
useful  information  for  the  preparation  of  fire,  and  frequently 
check  the  work  of  the  preceding  day. 

Triangular  Liaison 

Triangular  liaison  is  obtained  from  an  official  daily  meet- 
ing at  night  usually,  at  the  Army  Corps  Aviation  Field. 
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There  officers  representing  the  Army  Corps  Headquarters, 
Artillery  Headquarters  and  Artillery  Information  Service, 
and  the  Information  Officers  of  the  Air  Service  himself, 
airplane  observers  and  balloon  observers  meet,  and  during 
active  periods,  a representative  of  the  Topographical  Section 
of  the  Army  Corps. 

At  this  meeting  one  can  obtain  all  the  information  at  hand 
concerning  the  work  of  the  day.  iVloreover,  the  Artillery  in- 
telligence Officer  determines  if  possible,  the  position  of  a 
hostile  battery  whose  exact  spotting  may  be  in  doubt,  due 
to  difference  of  opinion  between  airplane,  balloon  and  ground 
observers.  (Photographs  of  its  position  are  frequently  at 
hand.)  Finally,  the  program  of  the  next  day’s  shoot  is  is- 
sued. All  the  work  easy  for  ground  observation  posts  is  allot- 
ed  to  them.  The  balloonists  take  all  non-defiladed  targets. 
The  airplanes  take  the  work  impossible  for  the  balloon  and 
ground  observatory.  In  this  way  a sort  of  teamwork  is 
realized. 

A word  should  be  said  concerning  the  telephone  com- 
munication between  the  battery  and  the  balloon.  It  is  recog- 
nized that  good  connections  are  a pre-requisite  to  co-opera- 
tion. Balloon  companies  have  well  trained  telephone  men  and 
plenty  of  supplies.  Still,  the  artillery  can  be  of  a great  assis- 
tance if  a break  occurs  close  to  the  battery.  The  telephone 
men  of  the  battery  and  balloon  should  be  in  liaison  as  well 
as  their  officers. 

These  remarks  have  as  their  object  the  promotion  of  a 
“working  agreement”  between  artillerymen  and  balloonists 
at  the  artillery  training  camps  as  well  as  at  the  front.  It  is 
suggested  that  such  relationship  be  retained  as  long  as  pos- 
sible. It  is  hoped  that  through  the  practice  of  these  prin- 
ciples a higher  grade  of  work  may  be  obtained  in  order  to 
hasten  the  annihilation  of  the  enemy. 
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THE  TRAINING  OF  BALLOON  OBSERVERS  IN  FRANCE 

The  following  forms  part  of  the  program  for  Instruction 
of  balloon  observers  or  artillery  schools  of  fire.  It  is  in* 
teresting  to  note  how  closely  the  training  given  abroad  cor* 
responds  with  the  revised  course  as  now  given  at  the  Army 
Balloon  School  at  Arcadia,  California. 

Exercises  Up  In  the  Air 

INDIVIDUAL  TALKS  AT  THE  BALLOON. 

Arrangement  of  the  basket. 

Choice  of  best  height  for  working,  taking  into  account 
mist,  clouds,  - etc. 

Choice  of  glasses;  effect  of  height  when  adjusting  fire. 
ORDENTATION. 

1.  On  broad  lines. 

2.  By  following  up  successive  points. 

3.  By  alignments. 

4.  In  detail,  confirmed  by  photographs. 
SURVEILLANCE  OF  A SECTOR. 

1.  What  constitutes  a sector. 

2.  Normal  zone  and  subsequent  zone. 

3.  Manner  of  composing  a message  and  forwarding  in- 
formation. 

ARTILLERY  ACTIVITY. 

1.  Locally 

2.  Kind  of  activity  (barrage,  adjusting,  etc.). 

3.  Calibres,  duration,^  daily  comparison  of  activity,  ef- 
fects. 

4.  Grouping  of  enemy  batteries. 

MOVEMENTS  OF  THE  ENEMY. 

On  railway  lines. 

On  roads. 

Trains:  Length,  speed,  frequence,  stoppages. 

Roads:  'Forces  points  of  passage,  bridges,  railway. 
Crossings:  Isolated  circulation,  tracks,  paths,  camou- 
flaged roads,  circulation  revealed  by  dust. 
Concentration  of  troopss  Bivouacs,  smoke,  carriage 
parks,  etc. 

Activity  of  balloons  and  planes:  All  the  things  that  may 
appear  abnormal  both  in  our  own  and  enemy  lines. 
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General  Activity;  New  trenches,  roads,  shelter  sheds, 
tracks,  woodcuts,  road  camouflage,  bridges,  wire  de- 
fences, telephone  lines,  etc, 

WITH  THE  ARTILLERY. 

How  to  prepare  to  adjust  fire. 

Objective,  fuse,  method  of  fire. 

Calibre,  time  the  shell  takes. 

Choice  and  use  of  an  auxiliary  target. 

Visibility. 

Proximity  of  the  final  target. 

Exact  situation  on  the  map. 

Adjusting  by  giving  the  mean  point. 

How  to  go  about  finding  the  error  of  a battery 
whose  shots  are  continually  lost. 

How  to  estimate  distances  by  taking  a scale  on  the 
ground  by  the  mile  scale. 

How  to  adjust  on  a rapidly  moving  target. 

LOCATING  ENEMY  BATTERIES. 

Where  to  look  for  them. 

How  to  look. 

Importance  of  photographs. 

How  to  tell  a dummy  battery. 

Final  Practical  Exercises  for  Candidate  Balloon  Observers 

The  observer  will  be  put  up  alone  in  the  balloon  at  the 
greatest  height  that  atmospheric  conditions  permit.  He  will 
be  given  five  minutes  to  orient  himself. 

After  five  minutes,  a German  gun,  represented  by  elec- 
tric flashes  out  in  the  field  at  a distance  of  about  ten  kilo- 
metres, will  open  fire  upon  the  balloon  at  the  rate  of  one 
shot  every  two  minutes. 

The  observer  must  find  the  gun,  locate  it  exactly  and 
send  its  co-ordinate  by  telephone  to  an  American  battery 
(dummy),  which  will  take  five  minutes  to  open  fire. 

He  will  adjust  the  firing  of  the  American  battery,  the 
explosions  of  whose  shells  around  the  target  will  be  repre- 
sented by  special  smoke  crackers. 

If  he  does  not  bring  at  least  one  shot  to  within  ten  yards 
of  the  target  before  the  German  battery  has  fired  ten  shots, 


WORK 
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the  balloon  will  be  considered  as  hit,  and  will  be  brought  to 
the  ground. 

The  dispersion  of  the  American  battery’s  shots  will  be 
accounted  for  by  writing  all  the  possible  distances  of  dis- 
persion for  one  given  range  on  pieces  of  paper  and  draw- 
ing one  at  random  from  a box.  The  following  explosion 
will  then  be  made  at  exactly  that  distance  from  the  point 
of  impact  corresponding  to  the  correction  given  by  the 
observer. 

So  that  in  this  exercise  the  observer  must  orient  him- 
self by  his  map,  see  the  enemy  battery,  locate  it  exactly  by 
its  co-ordinates,  communicate  it  to  the  American  battery 
in  whose  sector  it  is,  and  adjust  fire  properly  on  it  before 
it  has  fired  its  tenth  shot. 

Whatever  he  may  do  if  the  tenth  shot  is  fired  the  balloon 

will  come  down. 
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NOTICES 

SCHOOL  OF  INSTRUCTION 
Army  Balloon  School 
Arcadia,  California 

September  17,  l9lS. 

School  Memorandum  No.  24. 

1.  The  following  paragraph  in  Aerial  Observation  for 
Artillery  (No.  80  Revised),  will  be  carefully  noted  and  the 
terms  underscored,  used  instead  of  those  now  in  general 
use  at  this  school.  97.  The  observer  reports  shots  as  ‘Tight, 
“left,”  “short,”  or  “over.”  The  deviation,  when  reported,  al- 
ways precedes  the  sense.  The  deflection  is  always  reported 
upon  before  the  range.  Shots  producing  visible  destruction 
are  reported  as  “Target.”  When  a shot  is  not  seen,  it  is 
reported  as  “Lost.”  When  the  shot  was  not  satisfactorily 
observed,  the  observer  reports,  “Question.” 

2.  Use  “Target”  instead  of  “Apparent  hit.”  Use  “Lost” 
instead  of  “Unobserved.”  Use  “Question”  when  no  cor- 
rect judgment  can  be  made. 

3.  Explanation  of  terms  used  above: 

Deviation  means  the  amount  in  meters  right  or  left, 
short  or  over. 

Sense  means  the  relation  to  the  target,  right  or  left, 
short  or  over.  For  illustration:  In  the  reading  “20  left,” 
“5o  over,”  “20”  and  “5o”  represent  the  “deviation”  and 
“left”  and  “over”  the  “sense.” 

Deflection  means  the  reading  “right”  or  “left.” 

Range  means  the  reading  “short”  or  “over.”  For  illus- 
tration: In  the  reading  “20  left”  and  “5o  over,”  “20  left” 
represents  the  “deflection”  and  “50  over”  represents  the 
>“range.” 

THEODORE  H.  MAENNER. 

1st  Lieut.  S.  C.  A.  S.,  Officer  in  Charge  of  Instruction. 


Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after  1 
o’clock  on  the  Thursday  of  each  week,  by  application  in 
person  at  Lt.  Drake’s  office  in  the  Instruction  Building. 
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SPECIAL  NOTICE 


The  information  in  the  Weekly  Bulletin  is  extremely  val- 
uable for  balloon  observers.  All  officers  should  become 
familiar  with  its  contents,  and  the  instructor  officers  in  par- 
ticular will  be  held  responsible  for  the  facts  published 
weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be  filed  so 
that  they  will  be  available  for  future  use. 

Theodore  H.  Maenner, 

Capt.  S.  C.,  (Aero.) 
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NOTES  TAKEN  ON  VISIT  TO  FIRST  AND  SECOND  BAL- 
LOON COMPANIES  IN  THE  CHATEAU 
THIERRY  SECTOR 

General: 

The  work  done  by  these  companies  seems  to  have  been 
excellent.  They  had  to  advance  under  all  the  difficult- 
ies of  an  offensive  advance^  and  were  always  in  position  to 
function  as  soon  as  the  artillery  was  ready.  This  neces- 
sitated a great  deal  of  work,  which  was  cheerfully  done, 
and' in  many  cases  the  balloons  preceded  the  artillery  into 
line.  The  companies  were  very  fortunate  in  having  had  no 
casualties,  despite  the  fact  they  were  subjected  to  bombard- 
ment several  times. 

Liaison: 

It  was  necessary  for  balloon  companies  to  know  at  all 
times  the  position  of  the  front  line,  as  this  materially  af- 
fected their  position.  Each  company  commander  saw  fit 
to  appoint  one  of  his  observers  as  Intelligence  Officer,  and 
it  was  the  duty  of  this  Intelligence  Officer  to  report  to  G-2 
of  the  Division  with  which  they  were  functioning  three  times 
each  day,  and  also  to  attend  the  nightly  conference  of  G-2 
of  the  corps.  By  keeping  in  touch  with  G-2  of  the  division 
in  this  manner  the  company  commanders  got  pretty  well  in 
touch  with  the  moves  of  the  front  line.  But  after  the  ar- 
rival of  the  wing  commander  it  was  no  longer  necessary  to 
send  the  Intelligence  Officer  to  G-2  of  the  corps,  as  the 
wing  commander  considered  it  one  of  his  functions  to  keep 
in  touch  with  the  Intelligence  Section  of  the  corps.  He 
communicated  all  information  to  the  companies'  and  in  this 
way  company  commanders  were  kept  entirely  cognizant  of 
.conditions  at  the  front.  The  work  of  the  wing  commander, 
both  in  keeping  fully  alive  to  the  situation  and  with  his 
personnel  enthusiasm,  assisted  materially  in  what  has  been 
highly  efficient  service  by  the  balloon  companies  attached  to 
the  corps. 

The  company  commander,  keeping  in  touch  with  the 
situation  at  the  front,  picked  out  personally,  (sometimes 
accompanied  by  the  maneuvering  officer)  advanced  bal- 
loon positions,  the  roads  leading  thereto,  and  all  conditions 
which  would  affect  the  advance  of  the  company  with  its 
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inflated  balloon.  The  tactical  position  of  the  balloon  was 
first  considered  and  settled  upon,  after  which  the  position 
of  the  balloon  bed  in  the  near  vicinity  was  determined.  The 
finding  of  proper  location  for  a balloon  bed  has  proved  easy, 
because  the  old  adage  of  “Where  there's  a will,  there's  a 
way,”  governed. 

Observation: 

Batteries  were  continually  calling  upon  balloons  to  lo- 
cate the  observer  on  important  cross-roads  and  enemy  bat- 
teries. Balloons  were  also  called  upon  by  the  Intelligence 
Section  of  both  the  Corps  and  the  Division  for  general  in- 
formation, such  as  “Are  there  any  tanks  upon  such  and 
such  a roadr”  “Is  there  much  enemy  transport  in  such  and 
such  a vicinity,”  etc. 

Maneu  veri  n g : 

(a)  Formation  Adopted — The  first  company,  when  mov- 
ing from  rear  to  front,  sent  its  truck  ahead  in  order  that  as 
much  of  the  camp  as  possible  might  be  quickly  put  in  order, 
so  that  when  the  balloon  arrived  all  attention  could  be  put 
to  it.  The  second  company,  however,  moved  its  truck  train 
with  the  balloon  and  seemed  to  get  satisfactory  results.  The 
writer  personally  prefers  the  first  method.  The  first  com- 
pany traveled  with  its  winch  ahead  of  the  tender,  and  with 
three  machine  guns  mounted  on  the  tender — two  mounts 
on  one  side  of  the  tender  and  one  on  top  of  the  fender 
with  the  tripod.  The  reason  it  gave  for  having  the  tender 
behind  the  winch  was  that  in  the  press  of  traffic  the  winch 
was  often  slowed  down  in  its  progress  and  the  tender  got 
too  far  ahead.  The  second  company  traveled  tender  first, 
winch  second,  train  following.  It  is  believed  by  the  writer 
that  the  method  used  by  the  first  company  throughout  is 
superior  to  that  used  by  the  second  company. 

Obstruction: 

Each  company  sent  two  telephone  men  ahead  of  the 
winch  to  take  care  of  overhead  lines.  It  was  found  that 
during  an  advance  only  light  telephone  wires  were  en- 
countered and  in  each  case  the  lines  were  cut  down  by  the 
telephone  men  and  put  back  into  place  after  the  winch  had 
passed  over  the  lines.  The  tender  was  never  resorted  to 
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for  maneuvering  while  on  the  road.  The  following  advice 
was  received  from  maneuvering  officers  of  both  companies: 

Avoid  heavy  woods,  if  possible,  for  two  reasons;  they 
hinder  the  forward  progress  of  the  balloon,  especially  in  i 
wind,  and  the  field  of  view  for  the  machine  gun  men  is 
extremely  limited. 

When  choosing  the  road  of  advance  before  the  advance  is 
made,  if  possible  avoid  National  Highways,  because  they  are 
always  crowded,  and  very  usually  more  bordered  with  trees 
than  the  less  important  roads;  but  in  choosing  the  less 
important  road  the  fact  also  that  the  roads  are  not  kept 
in  so  good  a condition  of  repair  as  the  main  roads  should 
be  taken  into  consideration.  Each  case  must  be  decided  by 
the  company  commander  when  he  makes  his  survey  of  the 
advance. 

While  going  through  woods  it  has  been  found  that  the 
wind  can  often  be  used  to  advantage  in  passing  trees.  By 
suddenly  letting  up,  or  by  suddenly  hauling  down,  and 
quickly  maneuvering  the  winch  when  the  wind  catches  the 
balloon  many  trees  can  be  passed  which  would  require  the 
use  of  the  tender  if  the  maneuvering  officer  had  not  taken 
advantage  of  the  direction  of  the  wind  and  the  winch  oper- 
ator not  on  to  his  job. 

The  height  of  the  balloon  while  traveling  depends  upon 
the  day.  The  first  company  traveled  with  the  balloon  at 
about  l50  meters  on  a calm  day.  The  second  company 
maneuvered  as  low  as  lOO  meters.  Both  companies  claim 
that  250  meters  should  be  the  maximum  height  under  any 
conditions.  It  is  again  repeated  that  the  tender  was  never 
used.  All  traveling  was  done  by  daylight,  despite  the  fact 
that  the  French  considered  it  advisable  to  move  by  night. 
No  American  balloons  were  damaged  in  any  way  during  the 
advance. 

The  block  with  its  multiple  maneuvering  rope  was  car- 
ried attached  to  the  cable  by  the  first  company,  and  im- 
mediately convenient  for  use  by  the  second  company.  Suf- 
ficient men  to  handle  the  multiple  maneuvering  rope  were 
carried  on  the  winch  and  on  the  winch  tender. 

Chart  Room  and  Telephone  Communications 

A chart  room  trailer  was  badly  needed  by  each  company. 
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Each  company  immediately  laid  the  following  lines  upon 
going  into  a new  position:  One  line  to  Division  Head- 
quarters, one  line  to  Artillery  Brigade  Headquarters,  one  line 
to  Corps  Artillery  Headquarters  and  to  whatever  batteries 
were  in  the  immediate  vicinity. 

General 

The  first  company,  having  a forge,  found  it  indispens- 
ible;  the  second  company  not  having  a forge,  got  along 
very  well  without  it. 

The  transportation  equipment  of  the  two  companies 
appears  to  be  in  about  the  same  condition. 

The  report  of  Enemy  Balloons  was  not  kept  by  either 
company,  as  it  was  not  required.  However,  they  were 
continually  being  asked  for  information  regarding  the 
activity  of  enemy  aeroplanes. 

The  first  company  has  adopted  the  system  of  stationing 
its  lookouts  with  machine  gun  crews,  which  idea  seems  to 
be  a very  good  one.  The  second  company  disagrees  on  the 
grounds  that  the  lookouts  will  be  too  far  from  the  maneuver- 
ing officer  to  be  of  great  assistance  to  him.  The  writer 
believes  that  this  may  be  easily  settled  by  stationing  the  best 
of  the  lookouts  with  the  maneuvering  officer  and  the  others 
with  machine  gun  crews. 

The  writer  again  wishes  to  emphasize  the  spirit  and  en- 
thusiasm which  were  shown  by  the  balloon  companies  under 
conditions  which  entailed  hardship  and  a great  deal  of  labor. 
Both  companies  seemed  as  fresh  as  when  they  started,  and 
very  anxious  to  keep  on  going. 

August  11,  1 91 S. 

JOHN  H.  JOUETT, 

Maj.  A.  S.  S.  C., 

Comdg.  Balloon  Wing  4th  Army  Corps. 
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ATTACKS  ON  BALLOONS  IN  FRANCE 


August  15,  I9l8. 

From: 

C.  O.  8th  Balloon  Company,  American  E.  F. 

To: 

C.  A.  S.,  S.  O.  S.  Balloon  Section,  American  E.  F, 

Subject: 

Attack  on  Balloon, 

1.  In  compliance  with  memorandum  to  Commanding  Of> 
ficers,  Balloon  Companies,  A.  E.  F.,  of  August  2nd,  I9l8, 
hereby  submit  the  full  report  of  attack  on  Balloon  type  R, 
No.  135,  on  Thursday,  l5th  August,  1918. 

(a)  Balloon  up  for  general  observation,  and  7:05  a.m. 
balloon  was  hauled  down  on  account  of  nearness  of  enemy 
airplane.  7:07  a.m.  enemy  plane  attacked  balloon  in  midst 
of  strong  machine  gun  fire  and  also  A.  S.  A.  fire.  The  bal- 
loon failed  to  ignite.  Observers  1st  Lieut.  C.  J.  Ross,  A.  S., 
Sig.  R.  C.,  and  2nd  Lieut.  H.  H.  Holland,  A.  S.,  Sig.  R.  C., 
descending  in  parachutes  and  landed  safely. 

(b)  Upon  examination  of  balloon  No.  135  it  was  found 
that  the  enemy  avion  had  fired  eighty-five  (85)  shots  into 
the  balloon,  and  one  tear  was  caused  by  A.  A.  A.  fire.  Gas 
was  transferred  into  new  balloon  No.  139,  and  balloon  No. 
135  was  packed  and  prepared  for  shipment  to  repair  depot. 

(c)  Time  lost  on  account  of  attack,  3 hrs.  3 5 min. 

M.  L.  WITHERUP, 

1st  Lieut.  A.  S.  S.,  R.  C. 


CHIEF  AIR  SERVICE,  BALLOON  SECTION 


August  21,  I9l8. 

1.  The  following  parachute  Jumps  have  been  made; 

1st  Lt.  J.  B.  Wallace,  Feb.  11,  I9l8.,  Co.  26  (French). 
1st  Lt.  S.  1.  Howell,  March  12,  1918,  Co.  87  (French). 
1st  Lt.  L.  M.  Murphy,  July  6,  1918,  2nd  Company. 
2nd  Lt.  M.  A.  Sedgwick,  July  6,  I9l8,  2nd  Company. 
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1st  Lt.  R.  K.  Patterson,  July  iS,  1918,  2nd  Company 
(Not  burned). 

1st  Lt.  G.  Phelps,  July  IS,  I9l8,  2nd  Company  (Not 
burned) . 

1st  Lt.  R.  K.  Patterson,  July  IS,  1918,  2nd  Company 
(Not  burned). 

1st  Lt.  G.  Phelps,  July  15,  1918,  2nd  Company  (Not 
burned) . 

1st  Lt.  L.  C.  Ferrenbach,  July  22,  1918,  4th  Company 
(Not  burned), 

1st  Lt.  P.  N.  A.  Rooney,  July  22,  1918,  4th  Company 
(Not  burned). 

1st  Lt.  R.  W.  Thompson,  July  25,  1918,  1st  Company 
(Not  burned). 

1st  Lt.  J.  A.  Higgs,  July  31,  1918,  7th  Company  (Not 
burned). 

2nd  Lt,  W.  S.  M.  Shuman,  Aug.  1,  1918,  1st  Company 
(Not  burned). 

1st  Lt.  C.  J.  Ross,  Aug.  15,  1918,  8th  Company. 

2nd  Lt.  H.  H.  Holland,  Aug.  l5,  1918,  8th  Company, 

1st  Lt.  B.  T.  Burt,  Aug.  4,  I9l8,  7th  Company  (Not 
burned) . 

1st  Lt.  G.  Phelps,  Aug.  7,  I9l8,  2nd  Company. 

2nd  Lt.  H.  E.  Montgomery,  Aug.  7,  1918,  2nd  Company. 

1st  Lt.  B.  T.  Burt,  Aug,  11,  1918,  7th  Company. 

Sgt.  1st  Cl.  H.  C.  Nicholls,  Aug.  11,  1918,  7th  Company. 

(Signed)  JOHN  RICHARDSON, 

1st  Lt.  A.  S.,  Sig.  R.  C. 

All  of  above  jumps  have  been  at  the  front,  due  to  enemy 
avion  attacks. 


BALLOON  WING  FOURTH  ARMY  CORPS,  A.  E.  F. 


August  17,  1918. 

Memo  to  Colonel  Chandler: 

It  is  a very  interesting  fact  to  note  that  up  to  the 
present,  during  the  month  of  August,  American  balloons 
have  been  attacked  by  German  aeroplanes  in  this  sector 
eight  times.  Of  the  eight  times,  one  balloon  was  burned, 
twice  no  damage  was  done,  and  once  slight  damage  was 
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done  by  shrapnel.  The  other  four  times  bullet  holes  were 
made  in  the  fabric  by  enemy  machine  gun  fire,  in  one  case 
the  number  of  holes  counted  being  86.  It  is  quite  remark- 
able to  note  that  the  balloon  did  not  burn  on  this  occasion. 
On  examining  these  bullet  holes  myself  the  scorching  caused 
by  the  tracer  bullets  was  easily  discernible  on  the  outside  of 
the  fabric.  The  on!y  explanation  I can  give  for  this  phenom- 
enon is  that  the  balloon  was  shot  at  while  descending  at  a 
rapid  rate,  which  caused  a pressure  of  gas  at  the  top,  and 
most  of  the  bullet  holes  occurred  at  the  top.  This  forced 
the  rough  edges  of  the  gole  back  into  place  again  and  pre- 
vented practically  any  loss  of  gas.  The  fabric  seems  to  be 
of  such  excellent  quality  that  no  renting  of  the  cloth  was 
made  by  any  of  these  bullet  holes.  A very  small  hole  of 
entrance  by  the  bullet  being  the  only  damage  done. 

In  each  case  above  mentioned  the  balloon  was  a Good- 
year balloon.  The  French  authorities  are  at  quite  a loss  to 
understand  why  the  bullets  did  not  burn  the  balloon  in  each 
case.  ^ ■ 

JOHN  J.  JOUETT, 

Maj.  A.  S.  S.  C.,  Commanding. 
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PRACTICAL  BASKET  INSTRUCTION  AS  GIVEN  IN  FRANCE 

The  following  Is  a brief  description  of  the  practical  bas- 
ket instruction  given  student  balloon  observers  at  the  French 
Army  Balloon  School  and  the  Balloon  School  A.  E.  F.  The 
exercises  are  divided  into  five  main  parts: 

1.  Orientation. 

2.  Observation  of  fire. 

3.  Observation  of  fire  by  salvos. 

4.  Location  of  ‘‘enemy”  batteries. 

5.  Reporting  supposed  advances  of  the  infantry. 

1.  Orientation — This  phase  of  the  basket  work  receives 
careful  attention,  and  a student  observer's  ability  in  this 
fundamental  of  observation  has  great  weight  with  the  fac- 
ulty and  in  determining  his  final  status.  An  instructor  ascends 
with  the  student,  notes  his  adaptability  in  general  and  as- 
signs various  problems  from  map  to  tarrain  and  vice  versa. 
He  is  taught  location  of  points  by  “chiminement”  and  by 
“direct  alignment,”  and  the  practical  use  of  these  two  meth- 
ods is  explained.  The  dangers  of  oblique  alignment  and  the 
identification  of  the  range  of  a point  by  comparing  it  with  a 
point  situated  at  a different  alignment  are  illustrated.  The 
student’s  mistakes  are  pointed  out  and  corrected;  he  is 
taught  in  a practical  way  the  right  methods  and  warned 
against  those  which  are  faulty.  At  the  same  time  the  stud- 
ent is  given  practical  advice  as  to  correct  position  in  the 
basket;  as  to  use  of  basket  equipment,  instruments  and 
field  glasses.  The  basket  exercise  is  preceded  by  a lecture 
in  the  class  room. 

2.  Observation  of  Fire — For  this  work  smoke  bombs  are 
used.  The  student  is  furnished  with  a l /20,000  map  of  the 
surrounding  country  and  the  vertical  airplane  photographs 
of  the  objectives  and  their  immediate  surroundings.  These 
photographs  are  at  i /4,000  scale.  On  his  first  ascension  the 
student  is  allowed  IS  minutes  for  orientation  and  on  suc- 
ceeding flights  no  time  is  allowed  for  this.  One  exercise 
consists  of  observing  and  reporting  ten  bursts  on  one  of  two 
objectives.  One  of  these  objectives  consists  of  three  small 
mounds  of  dirt  representing  battery  replacements,  situated 
7 kilometres  from  the  point  of  ascension  in  a small  field  com- 
pletely enclosed  by  trees  and  giving  considerable  defiladed 
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area.  There  are  corners  of  woods  and  bushes  about  the 
object  upon  which  a line  can  be  taken  and  thereby  affording 
the  student  an  opportunity  for  accurate  estimations.  The 
second,  likewise  representing  a battery  replacement  with  its 
three  mounds,  is  situated  eight  kilometres  from  the  balloon 
position.  This  target  is  near  the  center  of  a large  open 
field,  no  woods,  buildings,  bushes  or  lone  trees  to  assist  the 
observer  in  his  sensing.  Having  ascertained  the  dimensions 
of  the  field  and  the  length  of  the  objective  from  his  photo- 
graph, he  is  then  dependent  upon  his  ability  to  estimate 
and  compare  distances  with  these  two  known  qualities. 

There  are  eight  different  points  from  which  batteries 
can  supposedly  be  fired  for  the  different  exercises.  The 
student’s  battery-target  line  is  therefore  constantly  chang- 
ing. Furthermore  the  battery-target  line  is  never  drawn  for 
him  on  his  maps  or  photographs;  he  is  simply  informed  that 
a battery  is  supposed  to  be  firing  from  such  and  such  a co- 
ordinate. The  practice  of  placing  these  alignments  accur- 
ately on  his  maps  and  photographs  is  especially  valuable,  in- 
asmuch as  the  battery  position  is  not  within  the  area  covered 
by  the  photograph,  and  he  must  therefore  plot  such  lines 
with  infinite  care. 

3.  Observation  of  Fire  by  Salvos — After  the  student  has 
conducted  ten  or  twelve  “reglages”  as  outlined  above,  he 
then  performs  at  least  an  equal  number  with  “Fire  by  sal- 
vos.” For  this  work  he  is  given  the  time  of  glights  and  the 
“on  the  way”  warning  as  before;  he  then  proceeds  to  observe 
four  bursts  at  eight-second  intervals.  This,  of  course,  pre- 
sents a similar  problem  to  that  encountered  in  locating  for 
batteries  of  four  pieces  and  is  most  valuable  practice.  He 
must  work  fast  and  either  plot  each  burst  as  it  appears  or 
remember  the  point  of  bursts  and  plot  all  four  together 
after  the  last  shot.  In  either  case  it  is  valuable  training, 
especially  as  the  four  bursts  of  a given  salvo  are  purposely 
set  off  in  all  parts  of  the  field  in  a zone  similar  to  that  which 
would  include  the  natural  dispersing  of  the  four  pieces  of  a 
battery.  He  is  graded  by  the  same  standard  of  accuracy  as 
that  required  in  observing  only  one  burst. 

4.  Location  of  “Enemy”  Batteries — The  student  is  given 
a 1 /20,000  map,  comprising  some  nine  square  kilometres. 


Page  Twelve 


THE  WEEKLY  BULLETIN 


Three  or  four  flashes  are  shown  intermittingly  at  various 
spots  in  this  zone  for  a period  of  ten  minutes.  The  student 
locates  these  on  his  map  and  reports  their  co-ordinates.  Sev- 
eral different  zones  are  chosen  for  the  different  exercises  of 
this  nature  and  great  accuracy  is  required.  As  each  flash  is 
repeated  not  more  than  two  or  at  most  three  times  during 
this  ten  minutes  period  he  must  watch  his  sector  very  care- 
fully and  locate  the  flashes  quickly.  Flash  bombs  or  flash 
projectors  are  used  in  this  exercise. 

5.  Reporting  Supposed  Advances  of  the  Infantry.  This 
phase  of  the  work  is  both  interesting  and  instructive.  The 
student  again  has  a 1/20,000  map  of  about  nine  square  kilo- 
metres; a rocket  is  set  up  at  some  point  within  this  zone, 
following  which  a series  of  four  or  five  smoke-pots  are  set 
off  denoting  course  of  advance  of  a line  of  infantry.  He 
locates  these  points  and  reports  the  co-ordinates. 

Copy  for  D.M.A.  (Balloon  Sec.) 

August,  1918 — (Signed)  C.  DeF.  C. 


THE  WEEKLY  BULLETIN 


Page  Thirteen 


NOTICES 


SCHOOL  OF  INSTRUCTION 
Army  Balloon  School 
Arcadia,  California 

September  29,  l9l8. 

. School  Memorandum  No.  32. 

Notice  relative  to  the  beginning  of  the  various  flights  will 
be  given  in  the  following  manner  in  the  future: 

“A”  Flight  will  be  given  at  7:00  a.m.  Instructors  and 
students  must  report  to  the  balloon  not  later  than  6:50.  At 
this  time  a red  flag  will  be  displayed  on  a pole  to  be  erected 
over  the  school  building.  This  flag  will  remain  in  place 
until  about  one-half  hour  before  ‘‘B^*  flight  is  to  begin,  when 
it  will  be  replaced  by  a white  flag.  Twenty  minutes  from 
the  time  the  white  fiag  is  raised,  or  ten  minutes  before  ‘*B’* 
flight  is  to  begin,  all  students  and  instructors  must  have  re- 
ported to  their  respective  balloons. 

Notice  for  “C’  flight  will  be  a red  and  white  flag. 

Notice  for  flight  will  be  a red  flag. 

Notice  for  “E’’  flight  will  be  a white  flag. 

Notice  for  “F’’  flight  will  be  a red  and  white  flag. 

2.  Failure  to  see  the  flag  when  it  is  raised  will  be  no 
excuse  for  not  reporting  to  the  balloon  within  the  pre- 
scribed twenty  minutes. 

THEODORE  H.  MAENNER. 

Capt.  A.  S.  (Aeronautics)  Officer  in  Charge  of  Instruction. 
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SCHOOL  OF  INSTRUCTION 
Army  Balloon  School 
Arcadia,  California 

September  25,  I9l8. 


School  Memorandum  No.  29 

The  following  changes  .in  terminology  are  made  to  con- 
form to  the  standard  terminology  adopted  for  the  American 
Expeditionary  Forces: 

Hereafter  the  new  terminology  will  be  used  in  all  pub- 
lications, bulletins,  written  problems,  and  in  instruction. 


Terms  Formerly  Used 

Provisional  angle  of  elevation. 
Angle  of  observation. 
Adjustment  angle  of  elevation. 
Warming  up  shop. 

(Coup  de  flambake) 
Practical  probable  error. 
Theoretical  probable  error. 

‘‘Bracket^’ 

(Fourchette) 

Gisement. 

Y-axis-Grid  North. 

Observation  station. 

Directing  gun  or  piece. 

Plan  directeur. 

Planchette  de  Tir. 

Amelioration  fire. 

Essai  fire. 


New  Terms 

Trial  elevation. 

Observation  displacement. 
Adjusted  elevation. 

Drying  shot. 

Field  probable  error. 

Proving  ground  probable  er- 
ror. 

Fork. 

Y-Azimuth. 

Lambert  north  of  Y line. 
Observation  post  (O,  P.) 

Base  piece. 

Battle  map. 

Firing  board. 

Improvement  fire. 

Trial  fire. 


THEODORE  H.  MAENNER, 

Capt.  A.  S.  (Aeronautics)  OflPicer  in  Charge  of  Instruction. 


Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after  1 
o’clock  on  Thursday  of  each  week  by  application  in  person 
at  Lt.  Drake’s  office  in  the  Instruction  Building.  Copies  of 
each  week’s  issue  will  be  available  until  the  supply  is  ex- 
hausted. 
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REPORT  OF  FREE  BALLOON  TRIP  OF  KITE  BALLOON 

1.  The  object  of  the  flight  was  to  test  the  action  of  a 
kite  balloon  when  cut  loose  from  its  cable.  The  junction 
piece  was  removed  and  in  its  place  a stick  was  put  through 
the  bridle  rings.  On  either  end  of  the  stick  a loop  was 
placed  and  the  balloon  cable  was  made  fast  to  the  rope  con- 
necting these  two  loops.  To  one  of  these  loops  a rope  was 
fastened  and  passed  to  the  basket.  Upon  reaching  the  pre- 
determined elevation  of  300  feet  the  release  rope  was  pulled, 
casting  loose  the  loop  and  freeing  the  balloon. 

2.  Upon  being  released  the  kite  balloon  nosed  up  at 
once.  The  basket  swung  aft  to  within  ten  feet  of  the  fin, 
the  scoop  of  the  lower  fin  being  on  a level  with  the  top  of  the 
basket.  In  this  position  the  basket  was  at  a riding  angle  of 
about  So  degrees  to  the  equator  of  the  kite  balloon.  Upon 
breaking  loose  there  was  no  uncomfortable  sensation.  The 
basket  swung  slowly  aft  without  any  pitching  or  yawning. 
During  the  ascent  to  3 500  feet  the  valve  was  opened  three 
times.  At  3 500  feet  the  valve  functioned  automatically  at 
2 inches. 

3.  Upon  being  freed  the  nose  of  the  balloon  turned 
slowly  into  the  wind  and  throughout  the  trip  this  position 
was  maintained. 

4.  The  weight  of  the  basket  was  carried  on  the  for- 
ward basket  suspension  and  distributed  to  the  first  eight 
sticks.  The  after  basket  suspensions  all  being  slack. 

5.  The  valve  and  rip  panel  cords  were  placed  outside 
the  forward  basket  suspension  rigging,  in  order  to  prevent 
fouling  in  the  event  that  the  basket  fell  too  far  aft  and  in 
so  doing  would  tend  to  squeeze  the  cords  between  the  bag 
and  basket  rigging. 

6.  The  valve  being  located  below  the  belly  band  made 
it  possible  to  observe  the  functioning  of  the  valve  from  the 
basket.  This  is  believed  to  be  the  proper  location  for  the 
valve.  The  12-inch  pop  valve  set  to  blow  at  two  (2)  inches 
worked  at  an  altitude  of  3 500  feet.  The  operation  of  the 
valve  could  be  plainly  seen  from  the  basket.  At  this  alti- 
tude the  valve  opened  full. 

7.  The  rip  panel  was  not  used  on  landing.  Upon  be- 
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ing  secured  the  valve  was  removed,  appendix  and  nurse 
tube  opened,  and  the  gas  was  released  without  difficulty. 

8.  Summary:  The  carrying  away  of  a kite  balloon 
cable  and  freeing  the  balloon  will  cause  the  basket  to  swing 
aft  and  the  kite  to  nose  up.  The  entire  weight  of  the  basket 
is  carried  on  the  forward  basket  suspension  lines.  The  valve 
being  below  the  belly  band  makes  functioning  of  the  valve 
visible  to  the  pilot.  Due  to  the  weight  of  the  drag  rope  (5o 
pounds)  and  3 parachutes  and  packs  (120  pounds)  the  bas- 
ket rode  farther  aft  than  would  be  the  case  in  the  event  of 
a kite  balloon  equipped  for  service  carrying  away.  The  one 
12-inch  pop  valve  was  sufficient  for  maneuvering  purposes 
as  a free  balloon. 

9.  Recommendations:  It  is  recommended  that  the 
valves  be  installed  in  such  a location  that  their  operation 
would  be  visible  from  the  basket.  Forward  suspension  lines 
should  be  carefully  inspected  prior  to  flight  as  they  will  be 
called  upon  to  support  the  entire  weight  of  basket  and  crew 
in  the  event  of  the  cable  carrying  away. 


Weights.  Pounds. 

Crew  (3  men) 4l5 

Bag  and  basket 820 

Parachutes  (3)  120 

Ballast  (5  bags)  iSo 


Total  weight 150S 


Capacity  of  balloon 
Length  of  flight 


28,000  Cu.  ft. 
— 50  minutes 
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SYNOPSIS  OF  THE  REGULAR  FRENCH  OBSERVERS’ 
COURSE 

As  given  at  the 

U.  S.  Army  Balloon  School,  Arcadia,  California. 

Four  weeks  (123  hours)  aerial  ground  course. 

One  week  mountain  course. 

Four  weeks  (24  hours)  air  work. 

Total  time:  About  nine  weeks. 

Four  Weeks  Aerial  Ground  Course 

Perspective 

5 lectures  of  one  hour  each.  Principles  of  Cylindrical 
Perspective. 

Laboratory~5  3 hours — -Practical  work  of  making  per- 
spectives according  to  latest  methods. 

Total  time:  58  hours. 

Artillery 

8 lectures  of  one  hour  each,  including  materials  such  as 
shells,  guns,  method  of  adjusting  fire  from  balloon,  dis- 
persion, liaison,  mechanism  of  an  attack,  organization  of  ar- 
tillery, different  kinds  of  fire. 

Laboratory— 6 hours.  Situating  points  and  bursts  on 
oblique  photos,  lantern  slides  on  dispersion. 

Examination — ^2  hours. 

Total  time:  12  hours. 

Observation 

8 lectures,  one  hour  each,  including  work  in  the  basket, 
finding  and  transmitting  of  information,  aspect  of  offensive 
and  defense  combat,  infantry  observation,  duties  of  staff 
balloon,  organization  of  work  within  a company.  The  chart 
room  and  command  posts. 

Laboratory— 2 hours.  Situating  infantry  lines  and  bat- 
teries on  oblique  photos. 

Examination— 2 hours. 

Total  time:  12  hours. 

Orientatien 

2 lectures  of  one  hour  each,  including  method  of  orienta- 
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tion  in  balloon,  effect  of  height,  dead  spaces,  etc. 

Laboratory — 4 hours.  Orientation  on  oblique  photos, 
situating  photos  on  flat  map. 

Examination — 1 hour. 

Total  Time:  7 hours. 

Photography 

9 lectures,  one  hour  each.  Use  of  photos  in  balloon  ob- 
servation, combining  of  photography  and  map  reading,  in- 
terpretation of  photos,  lantern  slides,  camouflage,  correct- 
ing maps  from  photos. 

Laboratory — 18  hours.  Interpretation,  correcting  maps, 
maps  of  batteries,  preparing  photos  for  adjusting  fire,  res- 
titution, study  of  photos. 

Examination — 3 hours. 

Total  time:  30  hours. 

Total  time  for  Aerial  Ground  Course — 123  hours. 

One  Week  Mountain  Course 
Preliminary  to  Air  Work 

Thorough  study  of  principles  of  observation;  their  ap- 
plication to  actual  observing,  study  of  terrain,  location  of 
active  hostile  batteries.  Distribution  of  work  between  air- 
plane and  balloon,  adjustment  of  artillery  fire,  choice  of 
auxiliary  and  witness  targets,  salvo  fires,  locating  front  lines 
by  bengal  fire,  work  on  maps,  their  correction  by  photos, 
work  in  the  mountain,  telephonic  communication,  simulate 
adjustment  on  moving  targets,  choice  of  calibre  for  differ- 
ent targets.  In  general,  the  putting  into  practice  of  every- 
thing taught  in  the  four  weeks  Aerial  Ground  Course. 

This  course  is  intended  to  give  the  students  a thorough 
knowledge  of  what  is  expected  of  them  in  the  basket,  re- 
placing, therefore,  most  of  the  instruction  formerly  given 
in  the  basket.  This  makes  it  possible  to  give  a more  ad- 
vanced course  in  the  air,  allowing  for  more  solo  flights,  with 
all  work  on  points  of  longer  range  and  reaching  greater 
altitude. 

The  rotation  of  these  subjects  varies  according  to 
weather  conditions. 
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Twenty-Four  Hours  Air  Work 

Time:  About  Four  Weeks 
Flight  No.  1.  —Two  hours. 

With  Instructor.  Behavior  in  basket,  practical  use  of 
telephone,  conversation,  various  instruments,  position  and 
use  of  parachute,  orientation. 

Flight  No.  2.-— Four  hours. 

With  Instructor.  Map  reading  of  terrain  up  to  1 5,000 
meters,  combined  with  orientation  of  thirty  inanimate  ob- 
jects specifically  named. 

Flight  No.  3.— Four  hours. 

Without  Instructor.  Twenty-four  A.  H.  B.’s,  from  8,000 
to  12,000  meters.  Easy' and  average  flashes -only. 

Flight  No.  4.- — Four  hours. 

Without  Instructor.  Three  shoots  on  three  different 
fixed  targets,  using  three  different  B.  T.  lines — -12  shots  on 
each  target.  Easy  salvo  fire  on  last  target. 

Flight  No.  5.— Five  hours. 

Without  Instructor.  24  A.  H.  B.^s,  12,000  meters  and 
over.  Easy,  average  and  difficult  flashes. 

Flight  No.  6.— Six  hours. 

Without  Instructor.  25  A.  H.  B.’s— l5th  and  25th  en- 
gaged—12  shots  on  each  target,  25th  A.  H.  B.  to  be  target 
for  salvo-  fire. 


NOTE  ON  BALLOON  OPERATIONS,  JUNE  16  TO  30,  1918 

French  Armies  of  North  and  Northeast 

The  atmospheric  conditions  were  nowhere  favorable  for 
observation,  but  the  balloons  had  a total  ascensional  time  of 
2970  hours. 

There  was  no  variation  in  the  numbers  of  drachens  on 
the  whole  front. 

In  the  Moreuil  region,  from  the  iSth  on,  the  drachens 
made  many  ascensio-ns  and  successive  descents  every  day. 

West  of  Rheims,  the  balloons  were  particularly  close  to- 
gether, but  the  points  of  ascension  near  the  front  (5  to  6 
kilometers)  beginning  the  l5th,  were  more  widely  separ- 
ated. One  of  the  balloons,  similar  to  our  type  M,  had  three 
tail  cups. 
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PROGRAM  OF  FIELD  TRAINING  FOR  OVERSEAS  COM- 
PANIES 

Aims  and  Means 

Particular  aims  pursued  in  organization  of  this  2S-days’ 
course  of  training  are: 

1.  To  insure  a minimum  delay  for  newly  formed  over- 
seas companies  to  be  shaped  without  any  further  changes 
in  personnel  other  than  those  that  may  arise  from  relative 
individual  ability  to  fulfill  particular  duties. 

2.  To  give  company  commanders  and  maneuvering  of- 
ficers an  opportunity  (a)  to  get  thoroughly  acquainted  with 
the  men  they  are  going  to  take  overseas;  (b)  to  exercise 
command  outside  of  the  camp;  (c)  to  gain  as  much  ex- 
perience as  can  be  gained  in  25  days’  intensive  training  re- 
specting the  handling  of  balloons  under  conditions  resemb- 
ling as  closely  as  can  be  arranged  to  conditions  at  the  front; 
(d)  to  afford  officers  and  men  experience  of  outdoor  camp 
life. 

3.  To  afford  post  commanding  officer,  by  frequent 
inspection  on  the  ground,  the  possibility  of  gauging  qual- 
ities of  officers  in  charge  of  companies  and  determination  of 
necessity  for  action  by  elimination  board  in  the  case  of 
those  who  prove  themselves  unfit  and  for  determination  of 
qualifications  for  promotions.  The  necessity  of  such  a 
period  of  training  cannot  be  doubted;  in  fact,  it  will  afford 
officers  and  men  their  only  chance  in  this  country  of  being 
confronted  with  a limited  number  of  the  simplest  difficulties 
which  await  them.  The  present  program  cannot  possibly, 
during  the  very  short  period  devoted  to  its  execution,  owing 
to  urgent  necessity  of  sending  companies  over  to  France, 
cover  the  general  instruction  needed  for  a company,  but 
as  it  stands  it  will  no  doubt  prepare  balloon  companies  to 
understand  what  is  expected  from  them  on  the  other  side, 
and  enable  them  to  pick  up  their  way  quicker  when  once 
confronted  with  difficulties  at  the  front.  The  present  pro- 
gram has  been  drafted  in  an  elastic  enough  shape  to  enable 
officers  in  control  of  instruction  to  shift  half  days  work 
from  one  company  to  another  in  order  to  meet  difficulties 
that  are  bound  to  irise  from  the  scarcity  of  available  equip- 
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ment — at  least  during  the  first  period  of  application.  It  will 
perhaps  be  found  necessary  to  block  the  trucks  of  three 
companies  to  obtain  equipment  for  exercise  of  entraining 
and  so  on,  but  these  are  drawbacks  which  ought  not  to 
stand  in  the  way  and  impair  such  training.  Of  course,  the 
closer  the  equipment  is  to  be  to  regular  lists  the  better 
for  the  training  of  all  concerned.  But  if  to  the  water  trailer, 
for  instance,  had  to  be  substituted  a horse-drawn  water  tank 
to  the  rolling  kitchen,  a rough-and-ready  assortment  of 
cooking  utensils,  these  changes  are  of  a nature  that  would 
not  impair  the  final  result.  The  value  of  this  training  period 
lies  in  the  fact  that,  away  from  the  atmosphere  of  a training 
camp,  company  commanders  and  officers  would  have  to 
carry  on  orders  received,  to  give  in  response  their  own 
orders  of  execution,  to  be  entirely  responsible  for  such  exe- 
cution without  any  outside  help,  and  that  such  operations 
shall  deal  with  actual  warfare  elementary  problems.  The  re- 
sult should  be  plainly  visible  to  officers  in  charge  of  con^ 
trols,  and  ought  to  enable  them  to  gauge  pretty  accurately 
prospective  company  commanders  and  maneuvering  of- 
ficers. The  wear  and  tear  of  material,  even  its  partial  de- 
struction, should  not  be  considered  in  the  course  of  such 
training.  It  is  a hundred  times  better  that  individual  failures 
should  take  place,  be  noticed  and  redressed  on  this  side 
than  over  there.  Final  stages  of  work  performed  by  those 
companies  will  be  made  the  basis  for  definite  action  as  to 
promotion  or  elimination  of  officers.  It  is  proposed  that 
thorough  inspection  and  field  test  will  be  made  of  all  per- 
sonnel, commissioned  and  enlisted,  at  the  port  of  embark- 
ation, for  the  purpose  of  rating  officers  and  determining  the 
quality  of  training  accomplished  by  the  various  commanding 
officers  and  the  subsequent  rating  of  these  officers. 
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UST  OF  INFORMATION  GIVEN  IN  WRITING  TO  COM- 
PANY COMMANDERS  48  HOURS  BEFORE 
LEAVING  CAMP  JOHN  WISE 

It  is  supposed  that  on  the  strength  of  this  information 
the  Company  Commander  will  go  reconnoitering  the  day 
before  his  company  is  to  leave  Camp  John  Wise. 

1.  Program  of  work  for  the  month.  (Three  copies.) 

2.  Position  of  enemy’s  lines  on  map,  from  which  Com- 
pany Commander  is  to  infer  location  of  camp,,  balloon  bed 
and  telephone  exchange,  etc. 

3.  Location  and  hours  of  distribution  for  foodstuffs, 
water,  clothing,  technical  supplies,  etc. 

4.  Complete  list  of  material  and  equipment  at  his  dis- 
posal (checked  by  maneuvering  officer  the  day  before 
leaving  Camp  John  Wise). 

5.  Hours  of  reveille,  of  meal  times,  of  cessation  of 
work,  lights  out,  etc. 

6.  Medical  information. 

7.  Information  as  regards  prisoners. 

Order  book  to  be  kept  by  Company  Commander,  con- 
taining copy  of  every  order  given  by  him,  time  given,  to 
whom  given,  etc. 

Special  records  to  be  kept  of  daily  gas  consumption. 
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REMARKS  ON  GENERAL  ORGANIZATION 

1.  It  will  be  necessary  to  establish  as  soon  as  possible 
a map  by  the  scale  of  1/S0,000,  covering  the  ground  on 
which  it  is  proposed  that  companies  should  be  sent  for  the 
period  of  field  training.  This  map  could  be  quickly  estab- 
lished from  photos  taken  by  an  airplane.  The  work  of  an 
airplane  would  not  exceed  one  day  to  cover  the  whole  area. 
At  the  start,  and  pending  the  execution  of  such  map,  photos 
should  be  pasted  together  covering  this  area  and  distributed 
to  company  officers  in  lieu  of  map.  These  officers  will  have 
to  execute  from  these  photos  the  necessary  rough  sketches 
that  will  be  found  useful  to  cover  their  particular  location. 

2.  A hand-draft  map  of  projected  organization  of  area 
alloted  to  company  should  be  executed  by  company  com- 
mander prior  to  taking  his  company  to  proposed  location. 
This  should  be  kept  on  record,  and  about  ten  days  later  a 
rectified  map  showing  location  adopted  be  furnished  by  such 
company  commander  and  compared  with  original  project. 

3.  It  will  be  found  necessary  after  occupation  of  ground 
by  a number  of  companies  to  revise  the  axis  of  orientation 
of  each  piece  of  ground  alloted  to  individual  companies,  so 
as  to  present  a different  aspect  of  the  problem  to  new  com- 
panies and  compel  company  commanders  operating  on  same 
ground  previously  used  to  look  for  different  bed  locations, 
itinerary  of  ascension,  etc. 

4.  A park  shall  be  created  at  a distance  of  about  two 
miles  of  the  nearest  company,  containing  all  necessary  en- 
gineers’ equipment  that  may  from  time  to  time  be  needed 
by  the  companies  for  replacement.  Company  commanders 
shall  receive  necessary  equipment  when  on  the  first  day  of 
their  occupation  of  the  ground  from  this  park,  and  they 
will  return  all  necessary  equipment  to  it  in  proper  order 
after  completion  of  their  period  of  training,  so  that  properly 
cared  for  and  kept  material  and  equipment  should  be  always 
at  the  disposal  of  new  companies.  During  the  last  three  days 
of  the  period  it  will  be  provided  that  all  work  turned  out  by 
a company  shall  be  readily  and  completely  destroyed,  that 
trenches  shall  be  filled  up,  and  engineers’  supplies,  such  as 
planks,  wire  netting,  corrugated  iron  sheets,  etc.,  that  may 
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have  been  supplied  for  the  execution  of  field  work,  shall  be 
removed  in  the  proper  way — not  smashed  or  too  badly  dam- 
aged, so  that  they  can  be  redistributed  to  other  companies, 

5.  In  case  more  than  25  days  should  be  available  for 
training  of  any  particular  company,  the  time  left  could  be 
used  to  revise  such  part  of  training  where  less  proficiency 
may  have  been  shown  by  this  particular  company,  and  prob- 
lems such  as  relief  of  companies  between  themselves,  ex- 
changing their  location,  advance  of  whole  organization  fol- 
lowing a successful  attack,  or  retreat  of  whole  organization, 
could  be  carried  on. 

6.  From  the  l6th  to  the  22nd  day  a full  week  is  cov- 
ered by  prospective  alerts.  It  is  understood  that  these  alerts 
will  be  conducted  in  the  following  way:  The  company’s  pro- 
gram for  the  day  calling  for  detail  duty  or  inspection.  Tele- 
phone calls  should  be  sent  to  the  company  commander  direct- 
ing him  at  any  time,  even  during  meal  time,  that  his  balloon 
should  be  up  in  the  least  possible  time.  He  would  then  haye 
to  give  orders  hurriedly  and  have  to  get  hold  of  his  person- 
nel, which  will  be  pretty  scattered  at  the  time  being.  As 
these  are  conditions  under  which  companies  may  be  called 
to  work  at  the  front,  he  will  have  to  bear  in  mind  that, 
whatever  orders  he  gives,  his  company  must  always  be  avail- 
able for  ascensional  work.  The  same  will  apply  for  night 
work,  and  the  readiness  of  the  company  to  carry  on  orders 
can  be  thus  effectively  gauged. 

7.  A daily  bulletin  to  be  published  for  information  of 
all  companies,  to  be  in  the  hand  of  the  company  com- 
manders by  6:00  p.m.,  and  no  later  than  10:00  p.m. 

Matters  Covered  by  Bulletin 

Bulletin  No. -for  the , 1918. 

Part  1. 

1.  Hours  of  distribution,  food,  water,  etc.,  for  following 

day. 

2.  Administrative  communications. 

3.  New  general  regulations  brought  under  notice. 

4.  Police  regulations. 

5.  General  remarks  on  work  performed  on  previous 

day. 
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Part  2. 

Particular  Orders  to  Company 

8.  Company  commanders  of  each  company  leaving  a 
training  camp  for  port  of  embarkation,  will  carry  with  them 
as  part  of  their  company  record,  a complete  statement, 
signed  by  commanding  officer,  showing  in  detail  the  number 
of  specialists  of  each  class,  and  the  state  of  efficiency  of 
each  specialist,  also  a general  statement  of  training  had  by 
each  company.  The  purpose  of  such  record  be  that  upon 
arrival  at  port  of  debarkation  accurate  information  will  be 
available  to  officers  in  charge  of  balloon  service,  A.  E.  F.,  as 
to  the  availability  of  each  respective  company  for  field 
service  in  France.  A copy  of  this  record  of  training  will 
be  forwarded  to  Training  Section,  Balloon  Branch,  Director 
of  Military  Aeronautics,  Washington,  D.  C. 

9.  Should  it  be  desirable  that  officers  about  to  take 
command,  or  be  in  charge  as  man.  officers,  should  be  de- 
tailed one  week  prior  to  taking  their  company  out  to  live 
with  a company  actually  carrying  on  this  scheme. 


SCHOOL  OF  INSTRUCTION 

Army  Balloon  School, 

Arcadia,  California 

October  3,  1918. 

School  Memorandum  No.  36. 

2.  No  officer,  no  matter  what  rank,  has  any  authority  to 
order  the  cessation  of  flight  work  for  his  own  convenience, 
nor  is  any  officer  or  student  to  interfere  in  any  way  with 
the  organization  of  instruction  in  this  school.  If  there  is 
an  injustice  done  an  officer,  he  may  always  feel  himself 
free  to  put  in  a complaint  at  this  office. 

THEODORE  H.  MAENNER, 
Captain,  A.  S.  (Aeronautics) 
Officer  in  Charge  of  Instruction. 

Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  m.ay  obtain  copies  of  the  Weekly  Bulletin  after  1 
o’clock  on  the  Thursday  of  each  week  by  applying  in  per- 
son at  Lieut.  Drake’s  office  in  the  Instruction  Building. 
Copies  of  each  week’s  issue  will  be  available  until  the  supply 
is  exhausted. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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INFORMING  THE  ARTILLERY  CONCERNING  THE  BAL- 
LOON SERVICE 


A Lecture  Delivered  in  France  to  Artillery  Officers 

The  purpose  of  this  lecture  is  to  inform  artillery  officers 
concerning  the  service  which  they  can  expect  from  the  Bal- 
loon and  the  best  way  to  obtain  that  service. 

But  to  attain  the  maximum  efficiency  from  the  material 
and  personnel  of  any  organization  it  first  is  necessary  to 
understand  its  limitations  and  possibilities.  Therefore,  this 
subject  will  be  presented  under  the  following  general  head- 
ings: 

(a)  The  Balloon. 

(b)  The  Observer. 

(c)  The  Employment  of  the  Balloon. 

THE  BALLOON 

The  main  advantages  of  the  balloon  for  observation  work 
lie  in  the  following: 

1.  — Occupying  a comparatively  fixed  point  of  observa- 
tion. 

2.  — Direct  telephonic  communication  with  the  organiz- 
ation which  it  is  serving. 

At  the  beginning  of  the  war,  the  French  used  a spherical 
balloon  which  could  not  ascend  with  safety  in  winds  of  more 
than  8 or  10  meters  per  second.  Even  in  wind  of  a less 
velocity  the  observer’s  work  was  much  hampered  by  the 
jerking  and  swaying  of  the  basket.  The  Germans,  however, 
had  developed,  previous  to  this  war,  the  ‘‘Drachen”  type, 
whose  stability  far  surpassed  the  spherical.  Consequently 
the  Allies  adopted  this  type  in  l9l5  and  generalized  its  em- 
ployment. But  even  the  ‘‘Drachen”  became  unfit  for  ob- 
servation in  winds  of  more  than  14  meters  per  second,  or 
steady  winds  of  more  than  16  meters.  In  light,  gusty  winds 
work  in  the  basket  was  impossible. 

To  overcome  these  difficulties,  Captain  Cacquot  (now 
Major)  designed  a new  balloon  of  a somewhat  stream  lined 
shape,  thus  lessening  the  wind  resistence.  He  adopted  the 


Page  Four 


THE  WEEKLY  BULLETIN 


fins,  vertical  and  horizontal,  for  obtaining  the  desired  sta- 
bility. His  efforts  were  crowned  with  success. 

Such  balloons  afford  the  possibility  of  working  in  20 
meter  winds.  For  a time,  during  the  battle  of  the  Somme, 
Allied  balloons  were  in  the  air  long  after  the  Boche  had  to 
haul  his  balloon  down.  This  superiority  was  of  short  dur- 
ation. The  cable  of  one  of  the  new  type  balloons  being  cut 
by  a shell,  the  balloon  was  carried  into  the  German  lines 
where  it  was  speedily  copied. 

The  development  of  the  balloon  having  thus  briefly  been 
dealt  with  the  observer  comes  into  consideration. 

THE  OBSERVER 

Observers  are  carefully  trained  at  both  the  French  and 
U.  S.  Balloon  Schools  according  to  a method  devised  by 
Lieut.  Col.  Saconey. 

These  observers  are  not  only  trained,  but,  what  is  more 
important,  severely  tested  before  qualifications.  To  give  an 
idea  of  this  training,  the  prospective  observer  not  only  re- 
ceives lectures  and  performs  exercises  in  Topography,  Artil- 
lery, Perspective  Drawing,  Meteorology  and  Mechanics,  but 
has  practical  spotting  exercises.  These  “spotting”  exer- 
cises consist  of  observing  flashes  so  placed  about  a dummy 
battery  that  their  exact  positions  with  regard  to  the  line 
battery-target  (varied  on  different  days)  can  be  reported  by 
a man  on  the  ground  detailed  for  such  work.  The  student, 
from  the  basket,  gives  the  sense  and  amount  of  errors  of  each 
flash.  At  the  end  of  the  day  the  results  of  these  exercises 
are  corrected  and  evaluated. 

On  completion  of  the  course  all  students  are  classified 
according  to  their  records,  and  to  their  more  or  less  suc- 
cessful answers  during  the  final  examination.  A small  co- 
efficient is  taken  for  the  theoretical  work  and  a 
greater  one  for  the  practical  work  in  the  basket,  and  a still 
greater  for  the  observer’s  efficiency  and  probable  aptitude. 

What  kind  of  information  can  an  observer  give  to  an 
artillery  officer?  He  can  best  be  of  assistance: 

(1)  By  observing  for  the  regulation  of  fire. 

(2)  By  spotting  enemy  batteries. 
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(3)  By  reporting  moving  objects,  such  as  troops  on  the 
march,  or  truck  trains. 

(4)  By  reporting  to  the  Artillery  headquarters  the  gen- 
eral aspect  of  the  engagement. 

This  work  naturally  involves  two  general  operations: 
First,  the  placing  on  the  map  of  a point  observed  in  the  dis- 
tance, and  second,  the  reverse,  procuring  or  locating  a map- 
point  on  the  ground. 

Observers  use  the  method  of  “direct  alignment,”  i.  e., 
the  line  passing  through  the  object  and  the  horizontal  pro- 
jection of  the  balloon;  that  line  appearing  to  them  as  vertical. 
They,  thru  bracket  observe  the  object  between  two  well  de- 
fined points  on  this  line;  one  short  and  the  other  over. 
Afterwards  they  narrow  the  bracket  by  means  of  photo- 
graphs and  maps,  finally  estimating  the  true  location  by  pro- 
portions of  the  last  bracket.  The  accuracy  of  this  method 
has  been  demonstrated  over  and  over  again.  It  first  was 
thought  observers  could  only  begin  adjustments  which  would 
be  completed  by  airplanes.  Now  this  idea  is  changed  and 
observers  not  only  adjust  brackets  in  fire,  but  also  fire  for 
precision  and  effect. 
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WORK  OF  AMERICAN  BALLOON  COMPANIES  ON  FRENCH 
FRONT 

The  War  Department  authorizes  the  following; 

An  American  officer  of  the  Division  of  Military  Aero- 
nautics, just  arrived  from  overseas,  reports  that  in  the  be- 
ginning of  the  recent  offensive  one  American  balloon  com- 
pany with  about  170  men  in  its  equipment,  was  in  Chateau 
Thierry  three  hours  after  the  Infantry  had  occupied  the  place. 
It  had  a balloon  up  the  following  morning  five  miles  beyond 
the  village  and  was  observing  for  American  Artillery  with  a 
complete  line  of  communication  established. 

Cited  in  French  Army  Orders 

Another  balloon  company,  a few  hours  behind  the  first, 
nevertheless  got  into  action  quick  enough  to  bring  down  an 
enemy  plane  with  a captured  machine  gun,  and  for  the 
service  rendered  on  this  occasion  was  cited  in  the  French 
Army  orders.  For  this  exploit  each  member  of  the  com- 
pany hereafter  has  the  privilege  of  wearing  a green  and  white 
cord  looped  over  the  right  shoulder  of  his  uniform. 

On  one  edge  of  a wood,  about  14  acres  in  area,  another 
American  balloon  company  in  this  sector  was  so  heavily 
shelled  that  it  had  to  haul  down  its  gas  bag.  In  a remark- 
ably short  time,  however,  it  had  transferred  its  equipment 
to  the  other  side  of  the  forest  and  went  on  making  observa- 
tions uninterruptedly.  The  officer  said  that  this  forest  had 
been  used  by  the  Germans  as  an  ammunition  dump  and  that 
this  balloon  company  had  so  many  souvenirs  that  an  order 
had  to  be  issued  to  prevent  the  men  from  loading  their  sou- 
venirs in  the  trucks,  otherwise  there  would  have  been  no 
room  for  the  balloon  equipment. 

Proficient  in  Parachute  Jumping 

This  officer  reported  American  balloons,  manned  by 
American  crews  trained  in  this  country,  on  the  line  and  do- 
ing good  work.  The  balloon  crews  were  becoming  proficient 
in  parachute  jumping.  In  this,  he  said,  there  was  plenty  of 
action  all  the  time.  He  said  that  the  American  balloon  com- 
panies favored  putting  two  men  in  a balloon  basket  rather 
than  one,  as  was  the  custom  with  the  French  and  English. 
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DAILY  PROGRESSION  OF  WORK  IN  FIELD  TRAINING  AT 
CAMP  JOHN  WISE 

Note:  This  is  the  outline  of  the  25  days’  intensive  train- 
ing  each  balloon  company  receives  before  leaving  for  the 
front. 

First  Day— Morning— Leave  Camp  John  Wise,  embarking 
in  trucks,  arrival  at  fixed  point,  lunch  at  twelve  on  the 
grounds.  Afternoon— Pitching  camp,  general  organization. 

Second  Day— Morning— Completing  installation  of  men 
in  camp,  general  inspection  by  company  commander,  to 
cover;  camp  proper,  administrative  offices,  water  organiz- 
ation, latrines,  dumps,  etc.  Afternoon— Orders  given  for 
balloon  bed,  rigging  point,  telephone  organization,  itinerary 
of  ascension  and  beginning  of  execution  of  such  work. 

Third  Day— Morning — -Balloon  bed  completed  by  noon. 
Military  drill  for  unoccupied  men.  Afternoon- — -Inflation  or 
transfer  of  gas  from  balloon  left  in  the  vicinity  of  camp  to 
balloon  brought  by  fhe  company  from  Camp  John  Wise. 

Fourth  Day—Morning— Trial  ascension,  testing  of  rig- 
ging, military  drill  if  time  left  before  lunch.  Afternoon — 
Trial  of  itinerary  of  ascension  by  maneuvering  officer,  with 
balloon  in  winch;  orders  given  at  point  of  ascension  for  ma- 
chine gun  sites;  winch  shelter  and  camouflage;  company  de- 
tailed on  various  improvement  works,  roads,  balloon  bed, 
camp  sanitation. 

Fifth  Day— Morning— Inspection  of  telephone  net,  chart 
of  telephone  systems  to  date  to  be  furnished  on  this  day  to 
Headquarter  fjnes  which  must  be  in  operation:  Transporta- 
tion, Headquarters;  Balloon  Company  exchange:  Company, 
Commander,  Administrative  Office,  Lines  of  Ascension.  De- 
tail work:  Military  drill  for  unoccupied  portion  of  company. 
Afternoon— Rest  for  Company— washing,  general  cleaning 
up,  inspection  without  lining  up  of  Company  by  officer  from 
Headquarters,  and  foreign  adviser. 

Sixth  Day—Morning — Walking  the  balloon  for  three 
hours,  with  passage  of  obstacles  by  means  of  handling  guys. 
Afternoon— Deployment  of  Company,  balloon  being  taken  to 
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ascension  point  and  back  (every  mistake  being  corrected) 
and  time  of  operation  to  be  taken,  three  hours  at  least  being 
used  in  this  first  occasion. 

Seventh  Day — Morning — Six-mile  march.  Afternoon — 
Inspection  of  arms,  feet  and  shoes,  instruction  in  proper 
footwear  and  treatment  of  blisters,  zinc  oxide  plaster  and 
foot  powder;  Company  Commander  inspects  transportation. 

Eighth  Day — Morning — Hauling  down  by  hand,  military 
drill,  conference  on  personal  hygiene,  discipline,  first  aid  to 
wounded,  military  courtesy,  camp  sanitation,  etc.  After- 
noon— Detail  work. 

Ninth  Day — Morning — Walking  the  balloon,  passage  of 
obstacles  with  two  winches.  Afternoon — Half  day  rest, 
washing,  cleaning  up,  etc. 

Tenth  Day — Morning — Eight-mile  march,  map  reading 
for  N.  C.  O.  pacing  distances.  Afternoon — Inspection  of 
arms,  feet  and  clothing;  camp  inspection  by  all  officers. 

Eleventh  Day — Morning — Second  Deployment  of  Com- 
pany, reminding  everyone  of  mistakes  noted  on  previous  oc- 
casions to  try  and  make  a better  showing,  time  to  be  taken; 
two  deployments  (2  hours  each).  Afternoon — Entraining  in 
trucks  and  detraining,  preliminary  instruction,  execution. 

Twelfth  Day — Morning — Hauling  down  by  hand,  military 
drill,  conference.  Afternoon — Half  day’s  rest,  washing,  etc., 
night  rigging  and  ascension  (1  hr.  and  30  min.) 

Thirteenth  Day — Morning — Walking  the  balloon,  passage 
of  obstacles  by  means  of  one  winch  and  one  tender.  After- 
noon— Detail  work. 

Fourteenth  Day — Morning — -Twelve-mile  march.  Indi- 
vidual cooking,  map  reading  for  N.  C.  O.  Afternoon — De- 
tail work. 

Fifteenth  Day — Morning^ — Third  deployment  of  Com- 
pany, as  many  times  as  necessary  to  obtain  correct  maneuver 
of  every  detail.  Afternoon — Detail  work,  night  work. 

Sixteenth  Day — Morning— Hauling  down  by  hand,  mili- 
tary drill,  conference.  Afternoon — Camp  inspection,  detail 
work. 
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Seventeenth  Day — Morning— Fourth  deployment  of  Com- 
pany, balloon  to  be  at  point  of  ascension  half  an  hour  after 
fall  in;  combination  two  hour  attacks,  five  times,  if  possible, 
during  one  morning.  Afternoon — Detail  work. 

Eighteenth  Day — Morning — Walking  the  balloon,  passage 
of  obstacles  with  double  rope,  bedding  the  balloon  tempor- 
arily during  the  course  of  this  practice.  Afternoon — Detail 
work,  balloon  brought  back  at  night  time. 

Nineteenth  Day — Morning — Twelve-mile  march,  individ- 
ual cooking,  map  reading  for  N.  C.  O.,  stepping  distances. 
Afternoon^ — Inspection  of  arms,  feet  and  shoes;  two  hours 
rest,  gas  alert  and  call  to  arms. 

Twentieth  Day — Morning — Fifth  deployment  of  Com- 
pany in  quickest  possible  time,  sham  aeroplane  attacks,  bal- 
loon bedded  near  ascension  point.  Afternoon — Detail  work, 
balloon  brought  back  at  night. 

Twenty-first  Day — Morning — Half  day  rest,  washing,  etc. 
Afternoon — Detail  work. 

Twenty-second  Day- — Morning — Night  gas  alert,  walking 
the  balloon,  passage  of  obstacles.  Special  problems,  balloon 
bedded  temporarily.  Afternoon — Detail  work,  balloon 
brought  back  next  morning. 

Twenty-third  Day — Morning — Packing  up.  Afternoon — 
General  overhaul  of  locations  used,  pulling  down  every  shel- 
ter, telephone  line,  etc. 

Twenty-fourth  Day — Morning — Packing  up,  balloon  de- 
flated and  packed  or  handed  over  to  incoming  company.  Af- 
ternoon— Company  Commander  inspects  transportation, 
packing  up. 

Twenty-fifth  Day — Morning — Packing  up,  camp  inspec- 
tion prior  to  leaving.  Afternoon — The  company  to  come 
back  with  the  integrity  of  its  material,  entraining  in  trucks, 
back  to  Camp  John  Wise. 
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Rough  Outline  of  Necessary  Material  and  Equipment  to  Be 
Placed  at  the  Disposal  of  Each  Company  for  Its 
Month’s  Work  in  the  Field 

t.  Transportation — 

1  Kitchen  trailer 
3 Sidecars 
1 Solo  motorcycle 
1 Winch 

1 3-ton  truck  to  be  used  as  a tender 
3 3-ton  trucks 

2 1 i-ton  trucks 

1 Trailer  to  be  used  as  provisory  telephone  exchange 

1 Water  trailer 

2.  Telephone  Equipment — 

2 Headsets 

6 Field  telephone  sets 

3 Switchboards 

6 Miles  of  old  telephone  wire 
5o  Lance  poles 
200  Insulators 
3 Repair  sets 

3.  Meterology  Equipment — 

1 Meterological  recording  barometer 
1 Electrical  anemometer 

4.  Balloon  Material — 

1 Complete  balloon  with  basket 

50  Screw  pickets  and  all  necessary  ropes,  cloth  and 
equipment  for  bedding  purposes. 

One  lot  of  repair  parts  such  as:  Toggles,  ropes  of 
various  weights  and  dimensions.  Complete 
list  to  be  fixed. 

5.  Engineer’s  Material  — - 

2000  Meters  of  common  2J  mm.  thickness  iron  wire  No.  9. 
50  Sq.  meters  of  tar  paper  and  equal  quantity  of  wire 
netting  or  corrugated  iron  sheets. 

Nails  and  planks  as  required. 

45  Picks 
20  Shovels 
3 Crowbars 

2 Mallets 
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Woodcutters’  tools 
4 Axes 
4 Small  axes 
4 Hand  saws 

2 Two-man  cross-cut  saws 
1 Steel  tape  or  surveyors’  chain. 

Deficiencies  in  materials  of  all  kinds  to  be  made  up  by 
requisition  of  company  commander  to  headquarters. 

The  present  outline  of  material  and  equipment  is  only  a 
rough  estimate;  it  will  have  to  be  worked  into  detail  after 
experience-  has  been  gained  with  the  first  companies.  Dur- 
ing this  period  of  training  many  features  will  come  under 
notice  which  will  need  readjustment. 

Note  Showing  Composition  of  Detail  Work 

1.  For  Balloon  Party — 

1.  Brush  work:  Including  making  of  fascines,  hurdles, 

brush  revetements, 'trench  boards,  etc. 

2.  Earth  works:  Trenches,  digging,  locating  of  shelter 

with  overhead  cover,  telephone  line  trenches,  etc. 

3.  Construction  of  splinter  proof  shelters  for  Command- 

ing Post. 

4.  Construction  of  winch  shelter  at  point  of  ascension. 

5.  Construction  of  a small  bridge  capable  of  carrying  the 

winch  over  a trench  or  a rivulet. 

6.  Mending  of  roads  to  fit  in  with  itinerary  of  ascension 

or  elsewhere. 

2.  For  Winch  Detail — 

Complete  over-hauling,  cleaning  and  inspection  of  winch. 
Inspection  of  cable  with  assistance  of  balloon  party  men. 

3.  For  Riggers — 

Preparation  of  extra  parts  for  Rigging  on  Balloon,  and 
repair  of  rope  work. 

4.  For  Machine  Gunners  — 

Practice  with  machine  guns  or  same  work  as  balloon 
party. 

5.  For  Telephone  Men — 

Perfecting  a telephone  system  laid  out  in  a hurry. 
Repairing  breaks  (artificially  made  by  a party  specially 
sent  for  this  purpose). 

Placing  underground  part  of  aerial  lines. 

Fixing  temporary  rack  for  passage  of  winch  through 
aerial  lines. 
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NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after  1 
o’clock  on  the  Thursday  of  each  week  by  applying  in  person 
to  Lieut.  Drake’s  office  in  the  Instruction  Building.  Copies 
of  each  week’s  issue  will  be  available  until  the  supply  is 
exhausted. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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ORGANIZATION  OF  THE  ENEMY^S  INFORMATION 
SERVICE 

The  great  number  of  documents  concerning  the  infor- 
mation  Service  of  the  Germans  which  fell  into  French  hands 
—Index  cards,  maps  and  lists  of  batteries,  the  location  of 
which  are  known;  reports  of  observations,  etc.,  make  it  very 
clear  that  the  Information  Service  has  been  considerably  de- 
veloped in  the  German  army. 

Army  and  Army  Corps 

A,  Organization  of  the  Service: 

With  the  Army  Staff  there  is  a '"NachrichtenofFizier,” 
(news  officer)  who  directs  the  Service  of  Research  and  of 
Utilization  of  Information. 

With  the  Army  Corps  there  does  not  seem  to  be  any 
branch  corresponding  exactly  to  our  2nd  Bureau.  The  Army 
Staff  detaches,  either  temporarily  or  permanently,  a ‘‘Hilfs- 
nachrichtenoffiiieU'’  (assistant  news  officer)  to  the  Army 
Corps. 

The  “NachrichtenoffizieU^  and  his  assistant  with  the  Army 
Corps  appear  to  be  commissioned  with  the  finding  and  turn- 
ing to  good  account  of  all  information  which  may  be  of  in- 
terest to  the  High  Command;  units  at  the  front  or  available 
for  use  behind  the  front;  changes  occurring  in  the  Artillery 
and  Air  Service  of  the  enemy;  general  organization  of  the 
Ally  Armies;  tactical  principles  of  the  enemy;  new  material; 
co-operation  of  the  Allies. 

B.  Main  Sources  of  Information: 

1.  Questioning  of  Prisoners.— Prisoners  who  have  been 
questioned  at  the  Division  for  everything  concerning  the 
sector  (see  below)  are  questioned  again  at  the  Army  Corps 
by  this  ''HilfsnachrichtenoffizieH^  or  his  assistants.  The  fol- 
lowing questions  are  usually  asked: 

Order  of  battle;  “echelonnemenf ’ and  loca- 
tion of  troops  seen;  the  number  of  French  regi- 
ments is  not  hidden,  so  that  prisoners  usually  tell 
about  a fairly  large  number  of  troops  foreign  to 
their  division,  and  of  which  they  have  seen  de- 
tachments or  isolated  groups. 
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Organization  of  the  command;  H.  Q.  and  posts 
of  command  of  the  Armies,  A.  Corps  and  of  In- 
fantry Divisions. 

Plans  of  the  enemy. 

Morale  of  the  troops.  The  Germans  appear  to 
deem  this  question  a most  important  one.  The 
shortcomings  of  certain  French  regiments  in  May, 
1917,  were  known  at  the  beginning  of  June  by  the 
enemy,  who  seems  to  have  expected  to  reap  im- 
portant benefits  from  the  increasing  laxity  of  the 
discipline  of  the  French  Army  (a  list  was  drawn 
up  by  the  Germans,  of  French  regiments  in  which 
mutinies  are  supposed  to  have  occurred). 

The  German  reports,  however,  add  almost  al- 
ways that  the  prisoners  make  a good  impression 
and  appear  determined  and  strong-minded. 

Recruiting:  The  enemy  tries  to  know  what 
portion  of  the  new  classes  are  mixed  in  the  regi- 
ments. He  seems  to  be  following  with  much  in- 
terest the  coming  of  the  class  of  ’19  to  the  instruc- 
tion camps;  of  the  zone  of  the  Armies. 

New  material  used  by  the  Allies;  Artillery 
tanks. 

Information  as  to  the  co-operation  of  the  Al- 
lies. 

Prisoners  Questioned  About  Americans: 

All  the  prisoners  are  questioned  on  what  they 
know  of  the  co-operation  oflfered  by  the  Ameri- 
cans. Several  prisoners  told  of  their  having  seen 
American  battalions  go  through  Paris  and  Lyons. 

The  enemy  insists  on  questioning  about  points  of 
debarkation  of  American  troops  and  material. 

2.  The  Turning  to  Good  Account  of  Documents:  Sev- 
eral orders  insist  on  the  considerable  importance  of  this 
source  of  information: 

“It  is  to  be  remembered  that  ouf  most  precious  infor- 
mation, outside  of  that  given  by  prisoners,  is  that  furnished 
by  letters  and  papers  taken  from  them  (5th  Army,  28-7-17). 
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A note  published  by  the  Army  Group  of  the  Crown 
Prince  mentions  a typical  example  of  information  obtained 
through  lack  of  discretion  in  correspondence: 

An  Instance  Which  Should  Serve  as  a Warning  to  U.  S. 

Troops. 

“A  letter  was  found  on  a Frenchman  made  prisoner  in 
Champagne.  He  wrote:  ‘We  have,  since  two  days,  been 
withdrawn  from  our  positions.  We  are  leaving  for  Belgium, 

in  the  region  of  X . We  received  rations  for  5 days. 

We  shall  leave  tonight  at  3 a.m.,  at  Y — — . We,  who  belong 
to  the  3rd  Bat.,  will  go  to  the  front  immediately  upon  ar- 
riving there.’  ” 

The  number  of  the  regiment  and  of  the  division  to  which 
the  writer  belonged,  as  well  as  the  place  which  they  left, 
were  indicated. 

This  letter,  together  with  other  information,  proved 
that  the  Corps  to  which  the  writer  belonged,  had  been 
transferred  from  the  Vosges  to  Flanders.  The  least  doubt 
which  still  existed  about  the  participation  of  French  troops 
to  the  English  offensive  disappeared  thus,  owing  to  the  letter 
of  a private. 

3.  Aerial  Reconnoitering:  Long  distance  photographic 
reconnaissances  are  very  frequent  (this  information  is  con- 
firmed by  statistics  drawn  up  by  the  A.  A.  A.)  The  enemy 
tries  very  hard  to  keep  posted  on  all  the  changes  which  oc- 
cur in  the  zone  of  ihe  rear;  number  of  sheds  for  airplanes; 
construction  of  new  roads,  of  railroads,  etc. 

4.  Information  Transmitted  by  the  Divisions  Concern- 
ing: Activity  of  enemy  infantry  (information  supplied  by 

patrols  and  observation  stations)  and  activity  of  the  Ar- 
tillery (variation  of  the  number  of  guns;  advance  or  with- 
drawal of  the  Artillery).  The  Army  and  the  Army  Groups 
do  not  seem  to  publish  daily  bulletins.  The  Group  of  the 
Crown  Prince  Armies  publishes  a weekly  note  on  the  gen- 
eral situation. 

The  “Hilfanachrichtenoffizier”  detailed  by  the  5th  Army 
to  the  8th  Army  Corps  (Maaswestgruppe)  used  to  publish 
a “Nachrichten-Bericht”  (Bulletin  of  News)  every  fourth 
day.  It  contained  information  bearing  on  the  questions 


Page  Six 


THE  WEEKLY  BULLETIN 


pertaining  only  to  general  military  economics — -“Jein  Tat- 
sachen,  nur  Nachrichten”  (No  action,  only  news). 

Organization  of  the  Service  With  the  Division 

A.  ALL  INFORMATION  CONCERNING  THE  SECTOR  IS 

CENTRALIZED  AT  THE  DIVISION: 

Details  of  the  order  of  battle;  limits  of  small  units;  valor 
of  various  regiments,  date  when  they  were  relieved,  roads 
used,  location  of  troops  which  are  resting  or  which  are 
ready  to  support  others;  activity  of  the  batteries;  known  lo- 
cation of  guns;  objectives  of  the  Artillery;  ammunition  de- 
pots; posts  of  command  (P.  C.);  telephone  and  official  ex- 
changes. 

B.  THE  PRINCIPAL  SOURCES  OF  INFORMATION  FOR 

THE  DIVISION  ARE: 

The  questioning  of  prisoners  (at  the  sector);  informa- 
tion communicated  by  the  Sections  for  the  locating  of  guns 
by  light  and  sound.  The  Arendt  Stations — these  stations 
seem  to  be  very  numerous  and  to  provide  the  enemy  with 
most  valuable  information.  The  changes  in  our  order  of 
combat  are  followed  very  closely.  The  enemy’s  task  is 
made  easier  by  frequent  indiscretions  committed  by  our 
men.  The  accent  of  the  telephone  operators;  the  use  of 
slang  words,  have  several  times  enabled  the  enemy  to  find 
out  about  our  reliefs;  the  arrival  and  departure  of  the  3lsi 
Division  were  betrayed  to  the  enemy  by  the  Southern  ac- 
cent of  the  soldiers.  The  names  of  the  officers  make  it 
possible  for  the  enemy  not  only  to  identify  the  units  which 
he  combats,  but  even  to  inform  him  as  to  our  probable  in- 
tentions. The  following  is  found  on  one  of  the  information 
index  cards  of  the  6th  D.  R.,  dated  May  I8th: 

“Information  received  from  the  Arendt  Sta- 
tions leads  us  to  expect  an  increased  activity  on  be- 
half of  the  French  Artillery.  A French  Artillery 
officer,  who  seems  to  be  the  principal  enemy  ob- 
server, will  remain  at  his  observation  station  to- 
day.” 

In  certain  divisions  the  reports  of  listening  stations  are 
compared  with  information  received  by  the  services  of 
ground  stations  for  observations,  and  by  the  S.  R.  C.,  in 
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order  to  locate  French  batteries  which  have  found  the  range 
of  enemy  guns. 

Aerial  Reconnoitering:  Information  given  by  the  ground 
stations  of  the  Infantry  Regiments  (Luchsdienst) . This 
service  seems  to  have  been  considerably  developed.  These 
stations  are  organized  in  each  battalion  sector,  and  they  are 
headed  by  a special  officer  of  the  Battalion  Staff  (Luchsoffi- 
zier).  These  stations  insure  a service  of  continuous  watch- 
ing. The  results  of  these  observations  are  sent  to  the  di- 
vision under  the  form  of  weekly  sketches. 

Information  Given  by  Patrols:  The  enemy  sends  numer- 
ous patrols,  the  object  of  which  is  the  gathering  of  infor- 
mation on  the  details  of  the  first  line  of  trenches;  small  posts, 
accessory  defenses,  machine  guns  located  in  the  first  line, 
number  of  soldiers  occupying  the  trenches. 

C.  THE  INFORMATION  SERVICE  OF  THE  DIVISION 
PUBLISHERS: 

A daily  information  card — translations  of  French  docu- 
ments are  often  appended. 

Maps  of  enemy  batteries  which  have  been  located; 
daily  and  fortnightly  maps. 

Information  maps  published  irregularly;  maps  of  roads 
used  by  the  enemy,  maps  of  telephones  and  official  liaisons, 
and  of  enemy  observation  stations. 

Conclusions 

I.  The  organization  of  the  Information  Service  seems 
less  centralized  than  in  the  French  Army,  the  division  taking 
care  of  all  information  concerning  the  sector;  the  Army,  of 
general  information  concerning  the  High  Command. 

II.  The  Service  of  Information  for  the  Artillery  does 
not  seem  to  be  connected  with  the  command  of  the  Di- 
visional Artillery.  Information  obtained  from  the  services 
of  information  ground  stations  and  from  the  services  of  in- 
formation by  sound  seems  to  be  centralized  and  turned  to 
account  at  the  Division,  Just  as  information  received  from 
other  sources. 
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DISCIPLINARY  MEASURES  IN  THE  AUSTRIAN  ARMY 
Extracts  Frofii  a Captured  Enemy^s  Document 

Deputy  Sevor  has  sent  to  the  Austrian  Minister  of  War 
a strange  order  from  Colonel  Savel,  commander  of  the  half- 
regiment of  assault  No.  10.  This  is  the  order: 

‘‘I  sentenced  Cavalryman  Koloman  Vig  of  the  First  Hus- 
sard  Squadron,  to  two  days  solitary  confinement,  because, 
contrary  to  order  No.  28,  paragraph  3,  he  returned  from 
leave  without  bringing  anything  to  eat  for  his  squadron.*’ 
In  addition  it  was  announced  that  the  Cavalryman  was  to 
have  his  next  regul.ir  permission  delayed  two  months. 

The  half-regiment  of  assault  is  for  the  most  part  recruit- 
ed from  civilians,  mostly  from  the  south  of  Bohemia.  The 
unfortunate  man  excused  himself  by  saying  that  he  had  sev- 
eral children  at  home  who  did  not  have  enough  to  eat  as  it 
was.  He  served  his  sentence  notwithstanding. 

It  is  suggested  that  the  government  demand  from  Col. 
Savef  why  the  necessity  for  supplying  the  field  kitchens  of 
the  regiment  falls  on  the  shoulders  of  the  men  on  leave. 
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QUALIFICATIONS  NECESSARY  FOR  BALLOON  OBSERV- 
ERS IN  THE  A.  E.  F. 

May  9,  1918. 

Balloon  observers  will  be  classified,  according  to  their 
functions,  as  follows: 

Balloon  Observers— Upon  the  recommendation  of  the 
Commanding  Officer  of  the  balloon  school,  or  upon  the 
recommendation  of  a company  commander  of  a balloon 
company  when  the  candidate  has  not  attended  an  established 
balloon  school.  Before  securing  this  rating  the  candidate 
must  have  had  at  least  So  hours’  observation  from  balloon, 
during  which  time  he  must  have  observed  firing  for  at  least 
twenty  (20)  Artillery  adjustments.  In  addition  to  the  prac- 
tical instruction,  each  candidate  must  present  evidence  of 
having  satisfactorily  completed  a theoretical  course  of  in- 
struction at  one  of  the  balloon  schools  or  companies  desig- 
nated to  conduct  theoretical  observation.  The  rating  of 
Balloon  Observer  will  not  be  given  to  an  officer  having  less 
than  three  months’  commissioned  service. 

No  officer  will  wear  the  observers’  insignia  who  has  not 
been  so  rated  in  orders  from  these  headquarters.  An  of- 
ficer who  has  received  an  observer’s  rating  in  orders  from 
these  headquarters  will  be  entitled  to  wear  the  observers’ 
insignia  until  he  loses  such  rating  by  orders  of  these  head- 
quarters. An  observer  of  any  class  will  lose  his  rating  in 
the  event  of  his  being  returned  to  duty  with  other. than  an 
air  service  unit  for  a period  of  over  three  months,  unless 
this  latter  duty  be  in  the  normal  rotation  of  observers  from 
Air  Service  units  to  the  line  of  the  Army  and  thence  back 
to  the  Air  Service.  In  this  case,  an  observer  will  not  lose 
his  rating  and  will  wear  his  insignia  while  serving  with  his 
line  unit. 

Before  rating  an  officer  as  an  observer  of  any  class,  his 
physical  qualifications  for  aerial  service  will  be  determined 
by  an  examination  of  the  same  scope  as  now  prescribed  for 
ffying  officers. 
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EXTRACTS  FROM  ROYAL  FLYING  CORPS  COMMUNIQUE 

August  nth— With  Balloon  Observation — Twenty-three 
hostile  batteries  were  successfully  engaged  for  destruction, 
five  were  neutralized  and  22  other  targets  engaged  for  eflfect. 

Artillery  of  the  First  Army  successfully  engaged  six  hos- 
tile batteries  for  destruction  and  dealt  with  six  other  tar- 
gets, three  of  which  were  taken  over  from  aeroplanes. 

Artillery  of  the  Second  Army  successfully  engaged  five 
hostile  batteries  for  destruction  and  six  other  targets;  three 
of  the  shoots  were  carried  out  in  conjunction  with  aero- 
planes. 

Seven  hostile  batteries  were  successfully  engaged  for  de- 
struction by  Artillery  of  the  Third  Army  and  thirty  other 
targets  were  dealt  with  and  an  explosion  was  caused.  Sev- 
eral of  the  shoots  were  done  in  conjunction  with  aeroplanes. 

Artillery  of  the  Fifth  Army  successfully  engaged  five 
hostile  batteries  for  destruction  and  dealt  with  twenty-one 
targets. 

August  12th- — With  Balloon  Observation — Eleven  hos- 
tile batteries  were  successfully  engaged  for  destruction, 
five  were  neutralized  and  23  other  targets  dealt  with. 

Artillery  of  the  Second  Army  successfully  engaged  five 
hostile  batteries  for  destruction  and  13  other  targets. 

Artillery  of  the  Fourth  Army  also  successfully  engaged 
five  hostile  batteries  for  destruction. 

August  l3th — With  Balloon  Observation — Artillery  suc- 
cessfully engaged  3 3 hostile  batteries  for  destruction,  neu- 
tralized 14  and  successfully  dealt  with  89  other  targets. 

Artillery  of  the  First  Army  successfully  engaged  ten  of 
these  batteries  for  destruction,  causing  a fire  and  exploding 
an  ammunition  dumn  at  the  back  of  a battery  position.  One 
shoot  was  taken  from  an  aeroplane. 

Thirteen  hostile  batteries  were  successfully  engaged  for 
destruction  by  Artillery  of  the  Second  Army;  seven  were 
neutralized  and  20  other  targets  dealt  with.  Seven  shoots 
were  carried  out  in  conjunction  with  aeroplanes,  and  six 
fires  and  two  explosions  were  caused. 


THE  WEEKLY  BULLETIN 


Page  Eleven 


Artillery  of  the  Third  Army  successfully  engaged  five 
hostile  batteries  for  destruction  and  dealt  with  3 8 other  tar- 
gets, several  of  which  were  taken  over  from  aeroplanes. 
Four  fires  and  five  explosions  were  caused. 

Artillery  of  the  Fifth  Army  successfully  dealt  with  27 
targets. 

During  the  day  a Corps  Commander  ascended  in  one  of 
the  balloons  in  order  to  make  observations  of  the  front. 

August  1 4th— With  Balloon  Observation— Thirteen  hos- 
tile batteries  were  successfully  engaged  for  destruction,  li 
were  neutralized  and  4i  other  targets  dealt  with. 

Two  explosions  were  caused  in  battery  positions  by  Ar- 
tillery of  the  First  Army,  while  Artillery  of  the  Second 
Army  successfully  dealt  with  13  targets. 

Six  hostile  batteries  were  successfully  engaged  for  de- 
struction by  Artillery  of  the  Third  Army,  and  three  fires  and 
one  explosion  were  caused. 

Artillery  of  the  Fifth  Army  successfully  engaged  five 
hostile  batteries  for  destruction,  caused  an  explosion  and 
carried  out  a successful  bombardment  on  dug-outs,  and 
dealt  with  22  other  targets. 

August  iSth — With  Balloon  Observation — Artillery  suc- 
cessfully engaged  23  hostile  batteries  for  destruction  and 
dealt  with  27  other  targets.  Twelve  of  these  batteries  were 
engaged  by  Artillery  of  the  Second  Army,  which  caused 
four  fires  and  dealt  with  l5  other  targets.  Three  were  by 
Artillery  of  the  Third  Army,  which  caused  an  explosion  and 
a fire,  and  eight  were  by  Artillery  of  the  Fifth  Army,  which 
caused  two  explosions  and  a fire. 

August  l7th — With  Balloon  Observation — Artillery  suc- 
cessfully engaged  14  hostile  batteries  for  destruction  and 
dealt  with  27  other  targets.  Eleven  of  these  batteries  were 
engaged  by  Artillery  of  the  Second  Army,  which  dealt  with 
seven  other  targets.  Five  of  the  shoots  were  carried  out  in 
conjunction  with  aeroplanes,  and  four  fires  were  caused. 

Artillery  of  the  Fourth  Army  successfully  engaged  one 
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hostile  battery  for  destruction  and  dealt  with  six  other  tar- 
gets, and  Artillery  of  the  Fifth  Army  also  successfully  en- 
gaged one  hostile  battery  for  destruction,  neutralized- three 
and  dealt  with  six  other  targets. 

August  1 8th— With  Balloon  Observation — Thirty-six 
hostile  batteries  were  successfully  engaged  for  destruction, 
l5  neutralized  and  68  other  targets  dealt  with. 

Artillery  of  the  First  Army  engaged  four  of  these  hostile 
batteries  for  destruction,  neutralized  five  and  dealt  with  five 
other  targets. 

Artillery  of  the  Second  Army  engaged  six  hostile  bat- 
teries for  destruction,  neutralized  two  and  dealt  with  seven 
other  targets. 

Artillery  of  the  Third  Army  successfully  engaged  17 
hostile  batteries  for  destruction,  neutralized  three  and  en- 
gaged 3 7 other  targets. 

Two  hostile  batteries  were  engaged  for  destruction  by 
Artillery  of  the  Fourth  Army,  and  seven  by  Artillery  of  the 
Fifth  Army,  which  also  neutralized  four  others  and  suc- 
cessfully engaged  19  other  targets. 


NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after  1 
o’clock  on  the  Thursday  of  each  week  by  applying  in  person 
to  Lieut.  Drake’s  office  in  the  Instruction  Building.  Copies 
of  each  week’s  issue  will  be  available  until  the  supply  is 
exhausted. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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TACTICS  EMPLOYED  BY  GERMAN  AEROPLANES  IN  AT- 
TACKING BALLOONS 

The  most  frequent  form  of  attack  on  a balloon,  and  the 
hardest  to  observe  from  the  ground,  is  for  the  plane  to  ap- 
proach the  balloon  on  a long  glide,  keeping  directly  in  line 
between  the  sun  and  the  balloon,  motor  throttled  down,  cut- 
ting in  the  motor  and  attacking  in  the  usual  manner  if  the 
balloon  has  been  taken  by  surprise  and  still  at  a great  altitude. 
However,  the  lookouts  usually  hear  the  plane  before  it  has 
crossed  the  lines  and  are  immediately  on  the  alert  upon  the 
cessation  of  the  sound  of  the  motor. 

It  is  practically  impossible  to  make  out  the  plane,  ex- 
cept by  sound,  in  a general  mist,  especially  when  the  plane 
is  at  about  two  thousand  meters. 

The  balloon  is  practically  helpless  when  in  a partly 
cloudy  sky,  the  plane  being  able  to  locate  the  balloon 
through  the  occasional  clear  spaces  of  sky  without  great 
danger  of  being  detected. 

The  easiest  attack  to  discern  and  combat  is  when  the 
plane  approaches  farther  than  ninety  degress  from  the  sun 
and  diving  or  banking  in  such  a manner  as  to  give  the  look- 
outs a good  view  of  the  surface  of  the  plane,  enabling 
them  to  identify  it. 

A very  much  used  tactic  is  to  so  maneuver  as  to  be  able 
to  approach  on  a level  with  and  on  the  side  of  the  balloon, 
and  when  about  two  or  three  hundred  meters  away,  to  open 
fire  and  execute  a sharp  turn,  usually  puncturing  the  en- 
velope throughout  its  length  along  the  suspension  band. 

In  the  Champagne,  the  French  mounted  Lewis  machine 
guns  in  the  basket.  When  this  practice  became  known  the 
aviator  attacked  principally  from  above  and  rear,  the  vertical 
rudder  and  envelope  preventing  the  observer  from  firing  in 
that  direction,  while  the  angle  of  the  nose  of  the  balloon 
permits  of  a certain  amount  of  the  use  of  the  gun.  In  at- 
tacking the  balloon  in  this  manner  the  plane  has  almost  in- 
variably been  observed  to  approach  at  about  a hundred 
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meters  above  the  balloon,  open  fire  and  ‘‘pique,”  training 
the  machine  gun  on  top  of  the  balloon. 

A maneuver  to  get  within  range  of  the  balloon  without 
causing  suspicion  is  to  wait  until  an  anti-aircraft  shell 
bursts  near  the  plane,  then  side  slip  or  tail  spin  in  order  to 
give  the  balloon  men  the  impression  that  the  plane  has  been 
hit  and  is  falling.  In  the  “fall”  the  plane  usually  makes  a 
very  steep  nose  dive  in  the  direction  of  the  balloon,  leveling 
off  and  attacking  when  sufficiently  close. 

Upon  a few  occasions  when  the  balloon  was  being  hauled 
down  rapidly,  the  plane,  headed  directly  for  the  balloon, 
has  been  known  to  make  a forty-five  degree  turn  with  the 
evident  hope  of  conveying  the  idea  that  the  attack  had  been 
abandoned  in  order  to  check  the  rapid  descent  of  the  bal- 
loon, as  the  plane  traveled  but  a short  distance  on  this 
course  and  again  headed  for  the  balloon. 
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USE  OF  BALLOONS  TO  SECURE  RAPID  ARTILLERY  FIRE 
ON  MOVING  TARGETS 

(Translated  From  German  Document) 

An  order  from  the  Artillery  of  the  1st  D,  G.,  dated  July 
13,  1'918,  indicates  the  following  measures  are  to  be  taken 
to  secure  in  the  least  possible  time  the  rapid  fire  of  Artillery 
on  enemy  batteries  or  moving  objectives. 

There  is  formed  a ^‘Balloon  Group/’  comprised  of  several 
batteries  to  which  one  balloon  is  attached.  This  group  acts 
independently  and  fires  on  any  target  signalled  by  the  bal- 
loon. 

1.  Mission:  The  ‘^Balloon  Group”  has  for  its  mission, 
to  fire,  on  its  own  initiative,  upon  any  target  designated  by 
the  balloon,  particularly  enemy  batteries,  movements  of 
troops,  and  localities. 

2.  Composition  of  a “Balloon  Group:”  Three  or  four 
batteries  under  the  order  of  the  same  E.  M.;  (cannons  of 
lOm.,  mortar,  heavy  long  Mod.  No.  13),  one  battery  of  iScm. 
cannons,  Mod.  No.  16  is  attached. 

3.  The  choice  of  objectives  and  the  orders  by  which 
the  batteries  will  be  fired  are  left  to  the  observer  as  much 
as  possible.  The  essential  thing  is  to  get  as  rapidly  as  pos- 
sible the  important  objectives  under  fire, 

4.  The  “Balloon  Group”  Commander  watches  so  that 
he  has  always  one  or  more  batteries  at  his  disposal  ready  to 
fire,  (Changing  positions  is  accomplished  by  sections  or 
pieces.) 

5.  Choose  the  positions  in  close  proximity  to  the  road 
which  the  balloon  will  travel  in  order  to  shorten  liaison. 
The  balloon  must  be  able  to  regulate  fire  at  all  times,  even 
during  changes  of  positions. 

6.  All  the  batteries  in  close  proximity  to  the  balloon 
must  have  telephonic  communications  with  the  point  of 
ascension,  near  which  the  P.  C,  of  the  Group  Commander 
shall  be  situated. 
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DUTIES  OF  THE  STAFF  BALLOONS 

By  Lieut.  G.  M.  Crivelli 

The  duties  of  the  staff  balloons  differ  according  to  the 
different  staffs  they  may  be  working  for,  i.  e.,  Division,  C.  A., 
or  Army.  Usually  the  division  holds  a very  small  secteur 
and  the  information  of  interest  to  it  is  generally  of  a more 
local  nature,  so  that  it  is  satisfied  with  the  reports  fur- 
nished for  one  balloon  to  take  in,  especially  if  there  is  much 
activity,  and  a special  balloon  for  staff  work  is  only  used 
in  active  sectors.  So,  as  a general  rule,  the  staff  balloon 
keeps  in  direct  communication  with  the  army  corps  com- 
mand, whose  officers  inform  the  Division,  or  Army  of  what 
interests  them  in  particular. 

The  work  of  this  balloon  differs  materially  from  that  of 
the  ordinary  run  of  balloon  work,  in  that  instead  of  being 
a mere  statement  of  the  concrete  facts  the  observer  sees, 
given  out  one  by  one  as  he  sees  them,  it  requires  construct- 
ive reasoning  often  based  upon  a collection  of  small  details, 
apparently  items  of  importance  in  themselves.  The  staff 
observer  not  only  reports  the  individual  items  of  importance 
as  they  occur,  but  he  gives  conclusions  obtained  by  co-or- 
dinating many  items  stretching  frequently  over  a consider- 
able period  of  time. 

The  two  things  with  which  he  is  mostly  concerned  are: 

1.  The  activity  of  the  Artillery. 

2.  The  circulation  in  the  enemy  sector. 

Activity  of  tlie  Artillery. 

This  heading  comprises  two  entirely  different  things. 

1.  Activity  of  the  enemy  Artillery. 

2.  Activity  of  our  own  Artillery. 

Enemy  Artillery. 

If  the  staff  observer  sees  enemy  batteries  and  can  locate 
them  exactly,  he  does  so  and  sends  their  co-ordinates  down 
to  be  forwarded  to  the  persons  interested,  just  in  the  or- 
dinary routine  manner  of  balloon  observation,  because  no 
observer,  whatever  his  special  duties,  will  let  an  enemy  bat- 
tery escape,  if  he  has  time.  But  this  is  not  his  particular 
work.  He  is  not  there  to  pick  out  individual  batteries,  but 
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to  find  out  the  organization  of  the  enemy  Artillery  as  a mass; 
find  out  its  different  groupings,  the  zone  of  action  allotted 
to  each,  those  which  do  barrage  work,  counter  barrage,  or 
counter  preparation,  etc. 

How  is  he  going  to  do  this? 

The  answer  sounds  rather  like  a paradox.  He  does  it  by 
avoiding  looking  at  the  enemy  batteries,  and  (the  observer 
must  train  himself,  as  there  is  no  one  that  can  do  it  for  him) 
by  taking  in  their  disposition,  as  a whole, awhen  numbers  of 
them  are  firing  at  once. 

The  easiest  example  to  take  is  the  case  of  a simple  bar- 
rage, because  it  never  requires  observation  extending  over  a 
long  period;  it  all  takes  place  at  once.  When  the  Artillery 
balloon  sees  a barrage  fire,  he  starts  picking  up  the  batteries 
one  by  one,  locates  them  as  precisely  as  possible,  and  sends 
them  along,  never  sacrificing  accuracy  for  speed  or  numbers. 
Better  one  to  within  10  meters  than  3 to  within  100  meters. 

The  staff  balloon,  on  the  other  hand,  does  not  stop  at 
individual  details.  He  takes  in  the  limits  of  country  within 
which  all  the  flashes  of  that  barrage  fire  are  seen  and  pays 
all  his  attention  to  picking  up  what  he  might  term  extran- 
eous data.  For  example,  he  finds: 

1.  The  zone  of  our  own  territory  covered  by  that  par- 
ticular group  of  batteries. 

2.  The  zone  in  which  the  batteries  are  contained. 

3.  The  time  the  barrage  takes  to  reach  its  maximum 
intensity. 

4.  The  time  during  which  it  is  maintained  at  that  de- 
gree of  intensity. 

5.  The  time  it  takes  to  slow  down  or  stop. 

6.  Any  signals  sent  from  the  Infantry  and  concerning  it. 

7.  The  time  taken  by  our  own  batteries  to  start 
counter  barrage  and  counter  battery  fire. 

8.  The  general  efficiency  of  the  counter  battery  with 
regard  to  the  zone  of  German  batteries. 

9.  Relative  intensities  of  our  own  and  the  enemy  bar- 
rage. 

10.  The  attitude  of  the  reraainder  of  the  sector  during 
the  period  covered. 
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11.  The  attitude  of  enemy  planes  (if  any),  and  any  one 
of  a number  of  things  that  appear  so  trivial  as  to  be  without 
any  possible  interest,  but  which  co-ordinated,  give  surpris- 
ing results.  An  example  taken  from  actual  observation  at 
the  front  will  serve  to  illustrate  this. 

The  Artillery  Observer  Reports: 

6:1 5 Two  red  rockets  at  a few  minutes  interval  in  vi- 
cinity of  Hindenburg  trench. 

6:16  Explosion  at  64:48. 

6:17  Two  red  rockets  same  as  before,  a little  further 
north. 

6:18  Balloon  at  Bald  Hill  brought  to  ground. 

6:19  Battery  4862  in  action.  Small  calibre,  rapid  tire. 
Can  observe  counter  battery  fire. 

6:20  Battery  4964  (new)  small  calibre,  rapid  fire,  4 
guns,  can  observe. 

6:21  Number  of  enemy  shells  bursting  over  Hinden- 
burg trench.  Battery  5080,  large  calibre;  1 gun  firing  on 
Marville  munition  dump. 

6:22  Two  first  batteries  reported  probably  concerned 
with  others  in  action  on  Hindenburg  trench. 

6:23  Battery  3865,  small  calibre,  rapid  fire.  Can  ob- 
serve C.  B. 

6:30  Artillery  activity  ceased.  Sector  calm. 

The  Staff  Observer  Reports: 

6:1 5 A red  rocket  from  the  Hindenburg  trench  called 
for  barrage.  Immediately  afterwards  a relay  repeated  the 
call  with  a similar  rocket,  followed  by  a second  one  above 
Flanders  Hill.  The  barrage  took  seventy  seconds  to  open 
up  and  began  by  the  east.  It  did  not  reach  its  maximum  in- 
tensity with  small  calibre  for  a minute  and  a half,  the  bat- 
teries concerned  being  grouped  behind  the  crest  of  Fland- 
ers Hill  and  as  far  as  Vauac  wood.  In  spite  of  the  fact  that 
the  barrage  was  maintained  at  full  intensity,  at  6:1 7 the 
rocket  call  was  renewed  and  again  repeated  by  the  relay. 
Immediately  the  barrage  was  taken  up  by  large  calibre  bat- 
teries (l50  and  210)  in  the  valley  of  Py  river,  between  Mar- 
ville and  Albert,  and  about  half  the  small  calibre  batteries 
ceased  fire.  At  6:20  the  barrage  slowed  down  and  ceased 
at  6:28. 
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The  barrage  covered  the  ground  from  Bald  Hill  sap  to 
trench  28,  opposite  the  Hindenburg  trench.  It  was  particu- 
larly concentrated.  Our  own  counter  battery  started  at  6:18 
and  the  fire  on  the  western  batteries  of  the  hostile  group 
was  very  efficient,  but  that  on  the  eastern  part  was  generally 
very  short  and  much  too  dispersed.  Counter  battery  only 
started  on  the  heavy  guns  along  the  Py  river  at  about  6:4  5 
when  they  had  ceased  fire.  The  adjusting  was  generally 
good. 

There  is  probably  an  Artillery  observatory  on  the  crest 
of  Flanders  Hill,  where  the  signal  relay  is.  Photo  No.  132 
shows  a buried  telephone  line  running  to  the  wood  at  this 
point. 

It  will  be  seen  that  although  these  observations  read 
like  a running  comment  on  a small  period  of  attack,  they  are 
nothing  but  a statement  of  actual  observed  facts.  They  are 
co-ordinated,  but  none  of  them  are  guessed  at. 

The  same  sort  of  work  can  be  carried  on  with  every- 
thing that  goes  on  in  the  sector.  No  single  thing  goes  on 
without  any  regulation  to  anything  else.  If  we  can  find  all 
the  things  that  relate  to  each  other  we  can  give  the  staflP 
a very  much  greater  insight  into  the  methods  of  the  Ger- 
man organization. 

Besides  the  special  activities  of  the  Artillery  due  to  the 
special  events  there  is  the  general  daily  activity,  which  is 
of  use  for  comparison  from  day  to  day. 

For  example: 

Such  a group  of  batteries  usually  fires  in  such  a sector 
between  10  a.m.  and  12  m.  Today  they  did  not  do  so. 

Firing  between  6 p.m.  and  7 p.m.  was‘  chiefly  of  the 
nature  of  adjusting,  a few  shots  on  X trench,  a few  on  Y, 
mostly  large  calibre.  This  was  carried  on  by  aerial  obser- 
vations, many  planes  and  balloons  being  up,  and  the  visibility 
after  sunset  excellent. 

Activity  of  our  own  Artillery:  The  stafif  does  not  know 
of  every  shot  fired  by  our  own  guns;  even  those  it  does 
know  of  reach  it  late  in  reports  on  paper,  which  would  re- 
quire a tremendous  amount  of  study  to  give  the  correct  im- 
pression obtained  by  the  man  who  sees.  So  each  night  we 
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can  give  an  account  of  what  our  own  Artillery  has  done. 

For  example: 

Most  of  the  counter  batteries’  work  during  the  day  was 
good,  as  far  as  ranging  and  quantity  went.  Only  a few 
enemy  batteries  were  Seen  to  fire  which  were  not  hit  back 
with  fire  for  effect  at  some  time  during  the  day.  But  this 
usually  takes  place  on  an  average  of  one-half  to  one  hour 
after  they  had  ceased  firing.  (Do  not  comment  on  how  re- 
grettable this  may  be,  for  you  are  to  state  facts  and  not  to 
give  advice.) 

Or  else: 

The  barrage  on  Hindenburg  trench  by  our  lOth  group 
of  75’s  at  10:30  had  a tendency  to  be  short.  Some  shots 
even  fell  in  our  own  barbed  wire. 

Circulation: 

To  add  to  the  importance  of  one’s  observations  on  circu- 
lation they  also  should  be  comparative  from  day  to  day  and 
extended  over  many  days. 

Example:  The  road  from  Suppes  to  Commercy  which 
up  to  the  18th  of  Sept,  was  practically  unused,  now  carries 
heavy  circulation,  increasing  daily.  On  the  l9th  two  col- 
umns of  motor  trucks  passed  every  hour.  Up  to  the  30th, 
the  increase  was  regular,  and  has  remained  at  a maximum 
since,  amounting  to  about  20  trucks  per  hour  all  day. 
Photo  No.  73  5 shows  new  telephone  lines  and  drains  along 
this  road.  Circulation  could  be  best  interfered  with  by 
fire  on  the  bridge  over  the  Long  river. 

For  such  observations  and  to  make  use  of  everything, 
however  insignificant,  one  can  see  the  necessity  of  having: 

1.  A very  good  memory,  so  that  when  something  oc- 
curs we  can  instantly  call  to  mind  previous  events  which 
may  have  any  bearing  upon  It. 

2.  A very  good  filing  system,  so  that  our  C.  P,  Ser- 
geant can  instantly  refer  to  and  verify  previous  observations, 
find  the  photos  of  interest,  and  give  the  dates  and  hours. 

3.  A very  good  C.  P.  Sergeant,  who  understands  what 
we  require,  does  not  waste  our  time  asking  for  supplement- 
ary information,  and  even  calls  to  our  attention  previous 
observations  which  may  have  bearing  on  the  case  in  point, 
and  which  may  have  escaped  our  memory. 
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ORGANIZATION  OF  A BALLOON  COMPANY 

The  company  is  commanded  by  an  officer  with  the  grade 
of  Captain,  and  regulations  so  far  have  provided  for  one 
maneuvering  officer,  but  with  the  great  activities  on  the 
front  for  the  last  five  months,  calling  for  continual  moving 
of  the  balloon  in  action,  which  means  that  itineraries,  bal- 
loon beds,  etc.,  have  to  be  prepared  while  the  balloon  is  in 
full  use,  the  maneuvering  officer  has  more  than  he  can 
handle,  and  the  general  staff  seems  disposed  now  to  put 
two  maneuvering  officers  per  company,  one  1st  lieutenant 
and  one  2nd  lieutenant,  as  assistants.  Then  there  are  about 
four  observing  officers,  the  most  experienced  of  whom  is 
intelligence  officer,  who  distributes  and  organizes  the  ob- 
servers’ work. 

The  Company  Commander 

This  officer  is  entirely  responsible  for  the  return  of  his 
balloon,  and  the  return  of  the  balloon  depends  on  the  more 
or  less  perfect  working  of  all  the  different  services  which 
constitute  a balloon  company.  He  is  responsible  for  the 
personnel  and  material  assigned  to  him  and  assumes  charge 
of  the  administration  and  instruction  of  the  unit.  He  is 
charged  with  the  tactical  operation  of  his  balloon,  and  he 
must  see  to  the  preservation  and  upkeep  of  material. 

Duties  Towards  the  Personnel 

The  biggest  deficiency  found  among  young  officers  who 
have  practically  no  military  experience,  is  the  lack  of  know- 
ledge in  handling  men.  The  officer  should  never  try  to  do 
things  himself  in  a company,  and  except  in  cases  of  ab- 
solute necessity,  he  should  never  give  an  order  directly  to 
a man. 

Every  man  in  a balloon  company  belongs  to  ofie  squad 
or  another;  each  of  these  squads  has  some  one  at  its  head 
as  N.  C.  O.  If  the  squad  is  to  work  properly,  its  chief  must 
know  what  each  of  his  men  are  doing.  If  you  give  the  men 
orders  behind  their  backs,  how  can  they  handle  them  satis- 
factorily? 

Moreover  the  company  officer  cannot  do  everything, 
however  much  he  tries,  and  if  he  takes  the  attitude  of  look- 
ing after  everything  in  detail  himself,  some  things  will  slip 
by  his  attention,  and  the  company  cannot  be  expected  to 
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work  properly;  the  N.  C.  O.’s  will  soon  get  into  the  habit  of 
letting  things  slide  on  the  principle  that  if  the  officer  wants 
things  done  he  will  let  them  know  about  it. 

A little  thought  will  show  how  defective  such  a system  is; 
it  gives  you  about  ten  times  as  much  work  to  get  extremely 
poor  results. 

The  right  way  lo  go  about  it  is  to  make  the  N.  C.  O. 
interested  in  his  work  by  giving  him  absolute  command  of 
the  men  in  his  squad.  Give  him  clear,  concise  orders,  and 
see  the  result  when  they  are  executed.  If  through  some 
fault  of  his  men  things  are  not  properly  done,  don’t  let  him 
oflF  simply  with  the  idea  that  it  was  not  his  own  personal 
fault.  It  was  no  more  your  own  personal  fault  than  his,  and 
yet  that  won’t  get  you  out  of  the  trouble  if  the  Colonel 
comes  along  and  finds  the  work  not  done.  So  haul  him  over 
the  coals  and  get  the  thing  done  the  way  you  want  it.  Don’t 
think  of  saving  your  men  trouble  by  doing  your  work  less 
completely  or  less  well.  It  will  only  cause  more  trouble 
later  when  the  bridge  you’ve  built  breaks,  or  when  the  road 
you’ve  made  sinks,  and  your  trenches  get  bogged  in  the 
pouring  rain  in  the  middle  of  the  night,  and  you  won’t  be 
any  more  popular  with  the  men  for  having  saved  them  the 
trouble  of  carting  an' extra  load  of  stones  or  timber. 

Avoid  this  popularity  with  the  men  idea;  it  is  the 
stumbling  block  of  young  officers’  efficiency  at  the  front 
and  is  a matter  of  life  and  death.  If  you  are  efficient  you 
will  be  popular  automatically,  and  even  though  the  men 
grumble,  they  would  dislike  leaving  you.  If  you  are  not 
efficient,  no  amount  of  pandering  to  the  opinion  of  your 
men  will  make  them  like  to  follow  you  through  thick  and 
thin.  In  personal  matters  be  just  with  them  and  take  a 
personal  interest  in  the  welfare  of  each,  but  in  matters  af- 
fecting the  welfare  of  the  company  or  the  work  of  the  bal- 
loon be  as  firm  as  a rock.  (To  be  concluded.) 

NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at 
Arcadia  may  Obtain  copies  of  the  Weekly  Bulletin  after  1 
o’clock  on  the  Thursday  of  each  week  by  applying  in  person 
to  Lieut.  Drake’s  office  in  the  Instruction  Building.  Copies 
of  each  week’s  issue  will  be  available  until  the  supply  is 
exhausted. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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COMMON  MISTAKES  OF  INEXPERIENCED  COMPANY 
COMMANDERS 

1.  Failure  to  study  service  manuals  or  to  read  instruc- 
tions and  regulations  including  notes  on  blank  forms,  before 
requisitions,  reports,  records,  letters,  etc. 

2.  Failure  to  comply  fully  with  instructions  in  letters 
and  telegrams,  especially  those  calling  for  answer  to  same 
by  wire.  In  case  of  inability  to  furnish  information  requested 
a telegram  of  explanation  should  be  sent  same  day. 

3.  Signing  papers  without  examining  carefully  for  er- 
rors. 

4.  Allowing  other  officers  to  sign  letters,  indorsements, 
etc.,  for  him.  As  all  communications  from  a company  go 
to  higher  or  equal  authority  (another  company)  they  should 
be  signed  by  the  company  commander  himself.  (Only  com- 
munications from  higher  authority  to  a part  of  their  com- 
mand should  be  signed  “By  order  of,”  etc.  (Par.  7 79,  A.  R.) 

5.  Sending  communications  direct  which  should  go 
thru  intermediate  commanders.  If  in  doubt  send  through 
military  channels.  They  should  generally  be  returned 
through  channel  received. 

6.  Addressing  official  letters,  telegrams,  etc.,  to  an  of- 
ficer by  name  which  should  be  addressed  to  an  office. 

7.  Sending  unnecessary  letters  of  transmittal  (Par. 
775  A.  R.). 

8.  Awarding  light  punishments  for  serious  offenses 
and  heavy  punishments  for  light  offenses.  The  limits  of 
punishments  published  on  pages  162-167,  Manual  for  Courts- 
Martial,  do  not  apply  in  time  of  war,  but  they  should  be 
studied  and  used  by  company  commanders  and  summary 
court  officers  as  a relative  guide  to  decide  whether  the  of- 
fense is  a serious  or  light  one  from  a military  standpoint. 

9.  Failure  to  observe  procedure  prescribed  in  Par.  3 3 3, 
Manual  for  Courts-Martial,  in  imposing  company  punish- 
ments. 

10.  Failure  to  keep  record  required  by  Par.  334,  Man- 
ual for  Courts-Martial. 

11.  Sending  charges  against  non-commissioned  officers 
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to  trial  by  Summary  Court  without  getting  their  consent  in 
writing  on  the  charge  sheet  to  trial  by  Summary  Court 
(14th  A.  W.). 

12.  Turning  over  company  fund  without  complying 
with  instructions  published  in  front  of  company  fund  book 
and  in  Par.  3 24,  A.  R.  and  failure  to  have  company  funds 
inspected  at  least  once  each  quarter  by  the  post  or  group 
commander.  (A.  R.  328) 

13.  Failure  to  give  proper  care  and  attention  to  the 
keeping  of  company  records,  such  as  Morning  Report,  Sick 
Report,  Duty  Roster,  Correspondence  Book,  Document  File, 
Etc. 

14.  Failure  to  check  up  duty  roster  to  see  if  it  is  run 
propel  ly  and  impartially.  All  duty  should  be  performed  by 
roster  with  but  few  if  any  excused. 

15.  Awarding  guard  duty  as  a punishment  in  violation 
of  Par.  34  5,  Manual  for  Courts-Martial.  Extra  hours  of 
fatigue  and  kitchen  police  may  be  imposed  for  punishment, 
but  never  guard  duty. 

16.  Failure  io  properly  care  for  or  to  check  up  public 
property.  Both  the  personal  equipment  of  the  men  and  the 
technical  equipment  should  be  checked  up  at  frequent  in- 
tervals, responsibility  fixed  for  any  shortage,  and  value  of 
articles  short  charged  against  persons  responsible. 

17.  Failure  to  observe  instructions  of  G.  O.  64,  A.  E.  F., 
191 7,  and  Par.  7 78  A.  (as  amended  by  C.  A.  R.  70) 
re  SECRET  and  CONFIDENTIAL^  communications. 

18.  Failure  to  divide  company  duties  among  company 
officers  holding  each  responsible  for  some  part  of  company 
administrative  work  such  as  supplies,  transportation,  mess, 
balloon  and  bed,  orderly-room  work,  etc.  The  company 
commander  should  retain  general  supervision  and  sign  all 
requisitions,  letters,  indorsements,  service  records,  (indorse- 
ments on  service  records  must  be  signed  by  company  com- 
mander) and  sign  sick  report  except  where  forfeiture  of  pay 
is  involved,  in  which  case  the  company  commander  should 
sign  it. 

19.  Failure  to  enter  character  and  allotment  state- 
ment in  own  hand  writing  when  indorsing  service  records. 
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20.  Issuing  unnecessary  written  company  orders.  Any 
change  in  details,  duties,  etc.,  of  individual  personnel  of  the 
company,  except  appointment  as  bugler  and  relief  from  that 
duty  should  usually  be  by  verbal  orders  of  company  com- 
mander. A model  remark  in  morning  report  would  be 
“Corpl.  Vance  fr.  D to  S,  D.  as  Co.  Clerk  per  VOCC.” 

21.  Failure  to  provide  weekly  schedules  of  instruction 
covering  both  indoor  and  out-door  work  when  weather  con- 
ditions render  balloon  ascensions  impossible.  See  Par.  85 
(especially  sub-pars.  9 & 10)  Compilation  of  orders.  War 
Dept.  When  lectures  by  officers  are  included  in  these 
schedules  they  will  be  required  to  thoroughly  prepare  them- 
selves in  advance  to  give  the  same.  When  weather  will  not 
permit  balloon  ascensions,  but  will  permit  out-door  work, 
instruction  in  the  school  of  the  soldier,  squad  and  company. 
Infantry  Drill  Regulations  and  in  Guard  Duty,  etc.,  should 
be  given,  r 

22.  Failure  to  require  the  proper  observance  of  the 
rules  of  military  courtesy  and  to  exact  popular  discipline 
and  soldierly  appearance  from  both  officers  and  men.  Com- 
pany commanders  should  require  all  officers  to  set  a good 
example  to  the  men  in  this  respect.  Loyalty  to  the  com- 
pany commander  and  rigid  adherence  by  company  officers 
to  the  letter  and  spirit  of  all  orders  is  the  mainstay  of  dis- 
cipline in  any  company. 

23.  Allowing  officers  and  men  to  wear  non-regulation 
uniforms. 

24.  Permitting  officers  to  address  him  and  one  another 
in  a familiar  manner  when  on  official  duties  and  at  official 
formations.  All  officers  of  and  above  the  grade  of  Captain 
should  be  addressed  by  their  rank  at  all  times  by  their 
juniors  and  by  others  on  official  business.  Lieutenants 
should  invariably  be  addressed  as  “lieutenant’  by  enlisted 
men.  By  officers  they  may  be  addressed  orally  as  “Mister” 
in  social  conversation,  but  never  on  official  occasions  or 
matters.  Officers  should  not  call  one  another  by  their  first 
names  in  official  business,  especially  when  in  the  presence  of 
enlisted  men.  Lieutenants  should  never  address  their  com- 
pany commander  or  higher  officers  by  their  first  names. 
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25.  Failure  to  address  non-commissioned  officers  by 
their  respective  titles  and  to  require  the  other  officers  and 
enlisted  men  to  do  likewise.  An  officer  should  never  call  an 
enlisted  man  by  his  first  name  of  vice  versa.  Addressing 
enlisted  men  as  ‘^you  fellows”  or  “you  boys”  is  improper. 

26.  Having  men  rated  as  chauffeurs  who  are  not  per- 
forming duty  as  such. 

27.  Failure  to  utilize  to  fullest  advantage  the  shelter 
tents  when  company  is  without  barrack  accommodations. 
Men  must  be  compelled  to  construct  dry  beds  of  brush  over 
which  to  pitch  tents;  officers  must  pitch  shelter  tents  over 
cots.  To  use  trucks  for  sleeping  quarters  makes  endless 
confusion  and  leaves  no  cover  for  property. 


/To  be  concluded) 
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ROUTINE  REPORTS  REQUIRED  OF  BALLOON  COMPANIES 

IN  THE  S.  O.  S. 

{September  29,  1918.) 

Date 

No. 

Name 

Form 

Submitted 

Copies  Remarks 

ADMINISTRATIVE 

Sick  Report 

AGO  No.  339 

Daily 

1 

Given  Surgeon  at 
sick  call. 

Morning 

Report 

AGO  No.  332 

Daily 

1 

Left  at  station 
headquarters  during 
hours  prescribed  by 

C.O. 

Ration 

Report 

AMC  No.  233 

2 

1 Retained,  1 to 
Camp  Quartermas- 
ter. 

Daily 

Report 
Casualties 
and  Changes 

AGOSD 

No.  4 

Daily 

5 

1 Retained,  3 to 
Statistical  Officer 
(Section  S.O.S.,  in 
which  company  is 
located),  1 Statisti- 
cal Officer,  Air  Ser- 
vice A.E.F.,  A.P.O. 
717 

Weekly 

AGOSD 

Each 

4 

1 Retained,  2 to 

Strength 

Return 

No.  10 

Wednesday 

Statistical  Officer 

(Section  S.O.S.,  in 
which  company  is 
located),  2 to  Statis- 
t i c a I Officer,  Air 
Service,  A.  E.  F., 
A.P.O.  717. 

Weekly 

Strength 

Return 

Telegram 

Each 

Wednesday 
6 P.  M. 

1 

Telegram  of 

strength  per  Office 
M e m o No.  6 2, 
C.  A.  S.,  Sept.  21, 
1918. 

Operations 

Report 

Each 

Saturday 

2 

1 Retained,  1 to 
C.A.S.  (Balloon  Sec- 
t i o n)  A.P.O.  717 
Weekly  report  of 
operations  (See  Par. 
27(f)  Balloon  Notes 
No.  48). 

Monthly 

CRO  No.  1 

Last  day  ol 

6 

1 Retained,  3 to 

Report 

AS  No.  3 

each  month 

r 

Statistical  Officer 
(Section  S.O.S.,  in 
which  company  is 
located),  2 to  Statis- 
tical Officer,  Air 
Service,  A.E.F., 
A.P.O.  717. 

Officer’s 

Personal 

Report 

SC  No.  213 

Last  day  of 
each  month 

2 

To  C.A.S.,  A.B.F. 
Balloon  Sec.,  A.P.O. 
717 
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ROUTINE  REPORTS  REQUIRED  OF  BALLOON  COMPANIES 
IN  THE  S.  O.  S.  (Gohtinued) 

(September  29,  1918.) 

Date  No. 

Name  Form Submitted  Copies  Remarks 


Monthly  SC  No. 
Return 


Strength  AS 
Return  of 
Enlisted 
Men,  A.S. 


Monthly 

Observation 

Report 


Monthly 

Hydrogen 

Report 


ADMINISTRATIVE 

5 First  day  of  3 
each  month 


Last  day  of  2 
month 

TECHNICAL 
Last  day  of  2 
each  month 


Last  day  of  2 
each  month 


1 Retained,  1 to  Sta- 
tistical Officer  (Sec- 
tion S.O.S.  in  which 
company  is  loca- 
ted), 1 to  Statistical 
Officer,  Air  Service, 
A.E.P.,  A.P.O.  717. 
(Marked  D.M.A.) 

1 Retained,  1 to 
Statistical  Officer, 
Air  Service,  A.E.F., 
A.P.O.  717. 


1 Retained,  1 to 
C.A.S.  (Balloon  Sec- 
tion) A.P.O.  717. 
(See  Par.  27c  Bal- 
loon Notes  No.  48) 

1 Retained,  1 to 
C.A.S.  (Balloon  Sec^ 
tion)  A.P.O.  717. 
(See  Par.  27e  Bal- 
loon Notes  No.  IS) 
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ORGANIZATION  OF  A BALLOON  COMPANY. 

(Concluded) 

So  when  you  want  something  done,  call  up  the  N.  C.  O. 
concerned  and  give  him  your  instructions;  don’t  tell  him 
where  to  get  the  tools,  or  what  men  to  take  or  even  what 
time  to  start.  Just  say  when  you  want  it  finished  and  let 
him  work  it  out  his  own  way.  Of  course,  if  you  are  any 
good  as  an  officer  you  will  have  worked  it  all  out  yourself 
and  you  will  know  exactly  how  he  ought  to  go  about  it, 
how  long  it  should  take  him.  If  he  goes  about  it  some 
other  way,  then  when  he  has  finished  tell  him , what  you 
consider  he  should  have  done  and  next  time  if  he  doesn’t 
do  it  the  way  you  want,  then  hold  him  for  it.  Never  let  a 
thing  pass,  however  apparently  small  and  insignificant. 

In  the  same  way,  if  you  see  a man  with  a dirty  rifle 
or  with  ill-kept  clothes,  or  not  up  to  the  mark  in  any  way, 
never  say  anything  to  him  about  it,  you  will  only  diminish 
your  own  authority  and  that  of  your  N.  C.  O.  Make  a note 
of  all  you  see  and  then  go  at  the  N.  C.  O.  for  it.  If  a man 
is  deficient  in  a squad  make  the  N.  C.  O.  punish  him;  if  he 
doesn’t,  then  punish  him.  This  may  appear  a little  difficult 
for  you  at  first,  but  soon  you  will  have  everything  run- 
ning perfectly  without  a hitch  and  what  you  say  will  go, 
so  that  your  work  will  be  infinitely  easier  and  you  will  be 
able  to  handle  it  so  much  the  better.  For  the  Company  Com- 
mander’s part,  all  his  orders  should  be  given  through  the 
Maneuvering  Officer,  and  the  latter  must  give  all  his  orders 
through  the  N.  C.  O.  In  wet  days,  or  when  the  balloon  is 
not  able  to  go  up,  the  men  should  be  allowed  a certain  time 
to  clean  up  their  things,  after  which  an  inspection  should 
be  passed  in  the  presence  of  the  N.  C.  O.,  who  is  told  to  deal 
with  all  unsatisfactory  things. 

Duties  of  Instructor 

The  Company  Commander  should  carry  out  with  all 
the  means  at  his  disposal  the  instruction  of  all  the  members 
of  his  Unit,  to  keep  each  well  up  in  his  specialty,  prepare 
him  for  the  rank  immediately  above.  To  obtain  this  result 
the  Company  Commander  must  be  perfectly  familiar  with 
the  duties  of  each  man,  and  especially  of  the  observers, 
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so  that  he  may  be  able  to  judge  whether  or  not  his  ob- 
servers are  doing  their  best  work.  For  this  reason  he 
should  make  some  flights  in  both  the  balloon  and  airplane, 
but  the  Company  Commander,  who  has  not  the  time  to 
devote  to  this  work  that  observers  have,  should  not  try  to 
do  any  observing,  for  he  cannot  expect  to  do  as  good  work 
as  the  observers,  and  there  are  the  possibilities  of  his 
making  mistakes,  which. produce  a very  bad  effect. 

In  regard  to  the  observers,  some  men  seem  always  to 
keep  on  improving,  but  others,  with  less  solid  morale, 
begin  to  get  their  nerves  shattered  after  a while,  and  then 
they  lose  interest  in  their  work.  In  such  cases  it  is  a good 
idea  not  to  overwork  them  for  a while  in  the  air,  and  keep 
them  fully  occupied  on  the  ground  to  keep  their  minds  off 
aeroplane  attacks,  etc.  Student  observers  should  be  in 
training  in  every  company  to  replace  old  observers  tem- 
porarily or  even  completely  if  necessary. 

In  the  other  branches  of  the  service  small  schools  should 
be  organized  while  the  company  is  at  rest,  under  the  tui- 
tion of  the  N.  C.  O.,  and  supervision  of  the  iVlaneuvering 
Officers.  The  men  should  be  made  more  proficient,  each 
in  his  own  specialty,  with  a view  also  of  picking  out 
material  for  future  N.  C.  O.’s. 

Apart  from  the  personal  reviewing  of  each  soldier,  the 
company  commander  must-  also  inspect  and  keep  tally  of 
all  his  stock  of  material,  stores,  etc.  All  the  stuff  should 
be  laid  out  periodically  by  the  men  in  charge  under  the 
supervision  of  the  N.  C.  O.’s,  so  that  the  officer  can  rapidly 
pass  and  see  that  all  is  correct. 

This  is  particularly  important  with  regard  to  motor 
vehicles. 

Duties  in  Tactical  Use  of  the  Balloon: 

1.  Liasion:  The  first  thing  the  Company  Commander 
must  do  when  he  arrives  in  a new  sector  is  to  find  out  the 
people  for  whom  he  has  to  work,  to  get  in  touch  with  them. 
He  must  also  keep  in  daily  liasion  with  the  Aeronautical 
Commander  of  the  sector  in  which  he  operates,  so  as  to 
furnish  headquarters  with  a complete  report  of  all  the  in- 
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formation  gathered  by  the  balloon  in  the  course  'of  the 
day,  which  has'  already  been^.fiirnished.  directly  in  the  course 
of  events  to  the  people  most  interested,  so  that  the  staff 
can  not  only  be  posted  on  the  work  done,  but  can  also  dis- 
cover where  there  has  been  a delay  due  to^  services  other 
than  the  balloon.  The  liasion  also  serves  to  keep  him  in 
touch  also  with  proposed  operations,  or  suspected  possible 
German  attacks,  so  that  the  observer  at  a given  time  can 
concentrate  his  attention  in  one  particular  direction.  Either 
through  the  Aeronauticaal  Center,  or  directly  (the  latter  is 
preferable)  h©  must  keep  in  close  liaison  also  with  the 
artillery,  so  as  to  know  it's  general  and  special  missions,  the 
zones  in  which  they  are  to  be  carried  out,  the  organization 
of  counter  B operations,  trench  demolition,  etc. 

The  best  way  to  establish  this  liasion  is  by  sending  a 
motorcyclist  at  the  end  of  the  day  to  the  Aeronautical  Cen- 
ter with  a copy  of  all  the  day's  work.  He  will  return  with 
any  proposed  military  operations  for  the  morrow,  any  new 
maps  or  photos  interesting  to  the  balloon  company. 

The  batteries  seen'  in  action  by  the  balloons  will  be 
sifted  out  at  the  Aeonautical  Center  and  forwarded  to  the 
artillery,  who  will  choose  from  them  the  ones  they  wish  to 
submit  to  destructive  fire  the  next  day. 

This,  work  is  done  during  the.  night  and  is  generally 
available  about  8 or  9 o'clock.  A motorcycle  should  bring 
this  information  to  the  company  so  that  the  observer  can 
study  it  before  going  up. 
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THE  MONOMETER  TUBE 
Lt.  Don  Cameron 

The  Monometer,  or  '‘U  tube,”  is  the  instrument  ordinar- 
ily used  to  measure  gas  pressures.  The  Monometer  used 
in  the  balloon  basket  is  very  simply  constructed,  being 
merely  a glass  tube  of  '‘U”  shape,  fastened  to  a board 
that  has  a millimeter  scale  on  each  side  of  the  tube.  The 
tube  is  filled  with  colored  liquid  and  then  attached  to  the 
Monometer  base,  which  is  connected  to  the  balloon.  The 
pressure  in  the  balloon  is  read  on  the  Monometer  by  sub- 
tracting the  level  of  the  liquid  on  the  right  hand  side  from 
the  level  of  the  liquid  on  the  left  hand  side.  For  example, 
(Fig.  1)  if  the  right  hand  column  stands  at  20  mm.  and  the 
left  hand  column  at  3 5 mm.,  the  reading  of  the  ‘‘U”  tube 
is  1 S mm. 

When  reading  a Monometer  be  sure  it  is  hanging  verti- 
cally and  that  the  Monometer  base  is  firmly  attached  to  the 
Monometer  tube.  The  valves  on  the  balloons  at  the  Arcadia 
Balloon  School  are  set  to  function  automatically  at  iS  mm. 
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QUALIFICATIONS  OF  CANDIDATES  FOR  MANEUVERING 
OFFICERS  AND  AERIAL  OBSERVERS. 

1.  The  necessities  of  the  war,  as  taught  from  the  ex^ 
perience  gained  by  the  first  American  Balloon  Companies 
now  on  duty  with  the  A.  E.  F.,  has  shown  the  importance  of 
a higher  degree  of  specialization  in  the  training  of  officers 
for  Balloon  companies.  In  practice  it  is  found  best  to  divide 
the  work  of  the  companies  (or  the  work  done  under  the 
Company  Commander)  into  two  main  divisions,  observa- 
tion and  maneuvering. 

Aerial  Observers. 

2.  Observation  is  the  ultimate  end  of  the  compan3’s 
work.  For  this  class  of  service  men  of  about  the  same 
qualifications  as  for  Aerial  Observers  in  the  Heavier-than- 
Air  are  required.  Their  tactical  work  is  of  the  same  nature 
and  their  moral  qualifications  should  be  the  same.  They 
are  the  men  upon  whom  the  higher  command  depends  for 
accurate  information.  Aside  from  their  tactical  duty  as 
observers  and  their  work  in  liasion  with  the  artillery  and 
headquarters,  no  further  work  will  be  required  of  them. 
The  importance  and  difficulty  of  their  task  is  sufficient  rea- 
son to  relieve  them  of  all  responsibility  in  connection  with 
preparations  for  aeronautical  work  and  the  actual  care  of 
equipment.  This  latter  work  should  be  done  under  the 
direction  of: 

Maneuvering  Officers 

3.  Manuevering  Officers  will  not  be  expected  to  carry 
on  observation  work,  although  under  some  circumstances 
they  will  ascend  in  the  basket  for  purposes  of  inspection 
and  adjustment  of  material.  It  will  be  the  daily  duty  of 
these  officers  to  attend  to  the  lay-out  of  roads,  supervise 
the  correct  handling  of  the  machinery,  and  to  care  for  all 
details  of  the  mechanical  and  aerostatical  equipment.  This 
will  enable  the  observer  to  get  into  the  basket  with  the 
knowledge  that  everything  has  been  done  to  insure  his 
work  being  carried  out  under  the  most  perfect  conditions 
as  far  as  the  use  of  the  machinery  is  concerned  and  that 
every  precaution  has  been  taken  to  insure  his  safety  in 
case  of  accidents  or  attacks  by  airplanes  or  long  range  guns. 
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The  duty  of  a Maneuvering  Officer  can  ^J^e  detailed  as 
follows: 

(1) — To  take  command  of  the  number  of  men  neces- 
sary to  perform  the  daily  work  in  the  field,  which 
consists  of  taking  the  balloon  from  its  bed  to  an 
ascension  point  as  near  as  six  kilometers  to  the 
lines,  the  balloon  being  subject  to  attack  by  hos- 
tile airplanes  and  both  the  baboon  and  winch 
subject  to  being  shelled  by  hostile  batteries, 

(2)  — To  prepare  and  lay  out  .such  work  with  care- 

ful consideration  of  all  technical  and  military  de- 
tails. This  involves  the  planning  and  building  of 
small  bridges,  mending  roads,  opening  new 
roads,  digging  of  shelters,  and  the  laying  out  and 
maintaining  of  a set  of  telephone  wires  extending 
well  over  twenty  miles. 

(3)  — He  directs  the  fire  action  of  the  Balloon  com- 

pany against  personnel  or  material.  The  com- 
pany being  especially  equipped  for  delivery  of 
fire  to  protect  the  balloon  from  airplane  attack. 

(4)  — To  take  charge  of  the  supervision  and  mainten- 

ance of  the  mechanical  and  aerostatical  equipment 
of  the  balloon  company. 

(5.) — To  take  charge  of  such  part  of  the  administra- 
tion of  the  company  as  the  Commanding  Officer 
may  direct. 

The  physical  qualifications  of  a candidate  for  Maneuver- 
ing Officer  should  be  the  same  as  those  of  anv  officer  of 
the  line.  The  performance  of  his  daily  duty  will  place  him 
in  very  much  the  same  position  a*?  a Lieutenant  in  the 
Heavy  Artillery.  His  general  qualifications  as  an  officer 
must  be  high,  for,  in  most  cases,  he  will  have  to  decide  for 
himself  on  any  particular  move  to  be  made  in  an  emergency, 
as,  for  instance,  during  an  airplane  attack.  He  will  be 
left,  all  day  long,  the  only  officer  present  for  the  men  to 
take  their  orders  from,  without  opportunitv  to  secure 
advice  from  his  Commanding  Officers  In  critical  moments. 
His  intellectual  qualities  must  enable  him  to  overcome 
difficulties  and  to  arrive  quickly  at  a sensible  decision  In  a 
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crisis.  He  should  be  a man  of  clear,  sound  judgment.  Some 
professions  seem  to  be  particuarly  suitable  to  draw  on  to 
provide  Maneuvering  Officer  candidates.  These  are  pro- 
fessions connected  with  engineering,  especially  the  prac- 
tical branches  thereof.  A very  high  rating  as  an  engineer 
Is  not  required.  Men  with  engineering  knowledge  and  ex- 
perience in  commanding  other  men  should  prove  excellent 
material. 


NOTICE. 

Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after 
1 o’clock  on  the  Thursday  of  each  week  by  applying  in 
person  to  Lieut.  Drake’s  office  in  the  Instruction  Building. 
Copies  of  each  week’s  issue  will  be  available  until  the 
supply  is  exhausted. 


htUi<^>\  'to  i/T ri*  ^ '"■ 

.;  , . , , iic--  v|-H;f  . ’ i::t  b'-  <>^  itn-i-'  '<■■■<<' 

■,j.”  . ;■■  -Jit.;-''  ' ^•'\sf.lli\:^'  '■,  • .rl'V- lliCIi  < ' '.’ 

. ;■  -iiiyrii-s  ‘'''V'  fc'w'STnf'tJ  i 

:•,;  ■,';;  ' ■ ..V  A . • ■■■'  ■■■  ■■' 

■:-,  •]  ■>■■  /'  • . ■ ' ■>  :'■■•■■’  «■'■<  .--A-  5"’  "■ 

, . . . , . ^ • r 1-  * [S/.  •'  ' ' .'-L.  ' 


■•  i 

r^l-  \ 

^v"  * ^,.7* 


THE  WEEKLY 

BULLETIN 

OP  THE  SCHOOL  OP  INSTEUCTTON 
ARMY  BALLOON  SCHOOL 
ARCADIA,  CALIP. 


VoL  1,  No.  8 Thursday,  Nov.  14,  1918 

Edited  by  R.  A.  Drake,  2nd  Lieut.  A.  S.,  S.  C. 


A Mediiim  for  Cfollectiiit  aiid 
Impartiiig  information  in  Ite- 
gard  to  3Ballbdn  Observatibii 

FOR  OFFICIAL  USE 
ONLY 


CONTENTS  OF  THIS  ISSUE 


Course  of  Instruction  in  the  Balloon 

School  A.  E.  F.  -------  Page  3 

Balloon  Notes Page  8 

Clothing  for  Overseas  Service  - - - - Page  11 

Note  on  the  Mission  of  Balloons  During 

Night  Ascensions  ------  Page  12 

Notice  - - - --  --  - - --  Page  12 


SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 


THE  WEEKLY  BULLETIN  Page  Three 


COURSE  OF  IfsSTRUCTIPN  IN  THE  BALLOON  SCHOOL, 
A.  E.  F. 

In  regard  to  the  accompanying  lectures,  papers  and  exer- 
cises, it  should  be  lorne  in  mind  that  the  course  as  given 
at  the  Balloon  School  A.  E.  F.  is  a finishing  and  exarpination 
course  and  in  no  way  a primary  course.  It  presupposes  thai 
the  student  has  had  primary  training  elsewhere,  as  the  time 
allowed  at  this  school  would  not  permit  primary  training  to 
be  carried  out. 

Exercises  on  the  Observation  of  Fire. 

The  observation  of  fire  is  simulated  by  the  sensing  by 
the  observer  of  the  bursts  of  smoke  bombs  fired  by  a bomb- 
ing detail  on  a dummy  target.  The  dummy  targets  are  laid 
out  at  positions  approximately  seven  kilometers  from  the 
ascensional  points  of  the  balloons.  In  order  to  give  the  tar- 
gets a distance  from  the  balloons  ten  times  the  altitude  of  the 
balloons,  the  observer  is  never  allowed  to  ascend  higher  than 
seven  hundred  metres.  The  targets  are  laid  out  in  concen- 
tric circles. 

The  observation  exercises  consist  of  five  series.  For 
the  first  the  line  uattery-target  is  axial  with  the  line  of 
observation;  for  the  second  the  B-T  line  is  15  degrees  to 
the  right  of  the  observation  line;  for  the  third,  iS  degrees 
to  the  left;  for  the  fourth  30  degrees  to  the  right;  and  for 
the  fifth  30  degrees  to  the  left.  The  five  series  of  exercises 
are  repeated  on  each  target  as  many  times  as  the  number 
of  students  and  the  weather  conditions  permit.  The  stu- 
dents ascend  alone  in  the  basket.  Each  exercise  consists 
of  ten  shots  on  each  target. 

Each  shot  is  sensed  in  metres  right  and  left  and  over 
and  short  of  the  line  battery-target  and  the  line  perpendicu- 
lar to  it.  The  student  observer^  should  be  provided  with 
accurate  maps  and  adequate  photographs  of  the  target  posi- 
tions. The  sensing  of  each  shot  is  recorded  on  a prepared 
sheet,  a sample  of  which  is  attached.  The  N.  C.  O.  in 
charge  of  the  target  detail  records  the  number  pf  the  stake 
at  which  each  shot  is  fired,  and  at  the  end  of  the  day  hands 
in  his  report  to  the  school  chart  room. 
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The  marking  is  done  as  follows:  A sheet  of  celluloid 
which  is  perforated  with  holes  representing  each  stake  of 
the  target,  is  placed  on  the  prepared  sheet,  on  which  the 
sensings  of  the  observer  have  been  recorded,  with  the  B-T 
line  coinciding  with  the  center  vertical  line  of  the  prepared 
sheet.  The  celluloid  sheet  and  the  prepared  record  sheet 
are  of  the  same  scale.  From  the  report  sheet  of  the  bomb- 
ing detail  each  shot  is  marked  on  the  prepared  sheet  by 
means  of  a pencil  point  through  the  perforation  in  the  cellu- 
loid sheet,  representing  the  stake  at  which  the  bomb  was 
fired.  After  this  has  been  done  a scale  which  represents  the 
probable  dispersion  of  a battery  located  at  the  theoretical 
battery  position  and  firing  on  the  dummy  target,  is  laid 
on  the  prepared  sheet  with  its  center  on  the  point  where 
the  actual  smoke  bomb  was  fired.  By  noting  the  part  of 
the  elipse  where  the  observers  sensing  appears  and  reading; 
the  number  on  the  scale  the  score  for  that  shot  is  deter- 
mined. The  average  of  the  ten  shots  is  the  score  for  the 
exercise.  For  every  inversion  in  range  deduct  one  from 
the  average  score,  for  an  inversion  in  deflection  one  and 
one-half.  The  dispersion  scale  should  be  drawn  on  a piece 
of  celluloid. 

It  should  be  noted  that  a target  laid  out  on  the  concen- 
tric circle  design  permits  of  accurate  recording  and  measure- 
ment of  regulations  when  the  battery-target  line  is  not  axial 
with  the  line  of  observation.  Also  it  prevents  students  from 
guessing  at  the  location  of  bursts,  as  is  possible  with  a target 
laid  out  on  a system  of  squares.  The  concentric  circles  of 
the  targets  should  have  a distance  of  twenty  metres  be- 
tween circumferences  and  the  raidial  rows  of  stakes  should 
be  fifteen  degress  apart. 

Darkroom  Exercise. 

Methods  Employed. 

Six  officers  are  allowed,  at  one  time,  to  take  the  exercise. 
They  are  seated  at  tables,  fitted  with  shaded  lights,  about 
four  and  one-half  metres  from  the  screen.  Each  is  pro- 
vided with  a pair  of  No.  6 field  glasses  and  a framed,  glass- 
covered  map  on  which  the  projected  area  on  the  screen 
may  be  found.  The  time  allowed  varies  with  each  different 
exercise. 
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The  maps,  in  the  frames,  are  one-half  metre  square,  and 
are  changed  with  each  new  exercise.  These  maps  have 
either  the  scale  of  1/10,000  or  1/20,000,  and  show  sectors 
in  which  the  active  fighting  has  taken  place. 

The  method  of  marking  is  made  according  to  the  char- 
acter and  scale  of  the  map.  It  is  possible  to  locate  a point 
to  the  nearest  metre  on  a map  having  a scale  of  1/10,000, 
and  to  five  metres  on  a map  having  a scale  of  1 /20,000. 
Generally,  an  error  of  deflection  is  varied  on  the  same  basis 
as  the  error  of  range.  For  instance,  if  the  error  of  deflec- 
tion is  0 and  that  of  the  range,  is  20  metres  or  vice  versa, 
full  credit  is  given.  Zero  is  given  when  the  error  of  range 
is  more  than  45  metres,  and  that  of  deflection  is  over  45 
metres.  Zero  is  given  whenever  the  error  of  either  range 
or  deflection  is  more  than  60  metres.  This  is  when  the 
scale  of  the  map  is  1/10,000.  When  the  map  is  scaled 
1 /20,000,  credit  is  not  deducted  until  the  error  of  either 
range  or  deflection  is  greater  than  50  metres.  In  case  of 
enlarging  the  map  to  1/2,500  or  1/5,000  for  locating  a 
number  of  shots  on  a target  (the  axis  of  observation  and 
angle  of  fire  being  given)  much  more  credit  is  deducted  in 
error  of  deflection  than  in  error  of  range.  A fifth  of  the 
credit  given  for  one  shot  is  deducted  in  case  of  an  inver- 
sion. (The  instructor  should  have  the  locations  of  shot 
punched  out  in  celluloid  to  use  for  correction.) 

The  size  of  the  picture  of  the  panorama  thrown  on  the 
screen  is  two  and  one-half  metres  long  and  one  and  one- 
half  metres  high.  Letters  or  number  appear  2.5  cm.  high, 
and  given  points  or  Ruggieri  Pots  appear  in  black  spots 
about  5 mm.  in  diameter. 

Exercises. 

These  exercises  are  divided  into  four  series.  They  are: 
(1)  Co-ordinates  of  Points;  (2)  Observation  of  Fire; 
(3)  Infantry  Line;  and  (4)  Location  of  Batteries.  Six 
figures  are  used  for  each  of  the  X and  Y co-ordinates,  and 
two  figures  for  the  abridged  co-ordinates.  When  the  fifth 
figure  is  greater  than  five  (5),  the  second  abridged  co-ordi- 
nate figure  is  increased  by  1,  X— 327.684  7.7 


Y— 939.246 
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There  are  four  exercises  in  Series  No.  1.  The  following 
explanation  is  given. 

A panorama  of  a system  of  trenches  is  projected  in  the 
screen.  The  observer  has  a map  before  him  which  ihcliides 
the  projection  shown. 

A certain  time,  which  will  be  announced,  is  given  for  the 
orientation  of  the  map  and  study  of  the  sector. 

The  instructor  then  places  a pointer  successively  on 
three  points,  holding  the  pointer  at  each  point  for  ten  sec- 
onds. The  observer  fixes  each  point  in  his  memory,  and 
after  all  three  points  have  been  designated,  he  locates  them 
on  the  map,  and  writes  the  co-ordinates  on  the  slips  pro- 
vided for  that  purpose.  The  co-ordinates  must  be  given  in 
two  forms  as  shown  above. 

In  Series  No.  2,  there  are  three  exercises,  but  there  is 
one  exercise  which  is  conducted  differently  than  the  other 
two. 

In  the  first  exercise,  a panorama  of  a system  of  trenches 
is  projected  on  the  screen.  A trench  intersection  i^  desig- 
nated as  the  target.  Around  this  target  are  numerous  shell 
holes  which  are  numbered.  After  five  minutes  study  df 
the  objective,  each  observer  is  given  five  numbers,  cor- 
responding to  five  shell  holes  on  the  projection.  He  has 
15  minutes  iii  which  to  locate  arid  mark  his  five  shots  on  the 
map  which  is  furnished  him,  and  to  give  the  amount  (in 
metres)  of  the  error  of  each.  Number  each  shot. 

In  the  second  and  third  exercises  of  Observation  of  Fire, 
a panorama  containing  a target  is  projected  on  the  screen. 
Each  observer  has  a large  scale  map  of  the  target  and  vicinity 
on  which  he  draws  the  battery-target  line  as  indicated. 

Five  minutes  are  given  for  the  study  of  the  panorama. 
The  observers  are  then  warned  “Ready.’’  The  projection  is 
quickly  changed  to  a panorarria  identical  with  the  first  ex- 
cept for  a shell  burst  which  appears  on  it.  This  is  left  on 
the  screen  for  five  seconds,  duHrig  which  tiriie  the  observer 
must  fix  in*  his  niirid  the  location  of  the  burst.  The  pro- 
jection is  then  quickly  changed  to  the  first  paridrairia,  and 
the  observers  are  given  two  and  one-half  minutes  to  locate 
and  mark  the  position  of  the  burst  on  the  map,  and  to 
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write  the  amount  of  its  error  on  the  slip  provided  for  the 
purpose.  Five  shots  are  fired  in  this  manner. 

In  Series  No.  3,  of  Infantry  Line,  there  are  three  exer- 
cises given  with  the  following  explanation. 

A system  of  trenches  is  projected  on  the  screen.  After 
teii  minutes,  the  projection  is  changed  to  one  identical  with 
the  first,  except  for  eight  Ruggieri  Pots,  which  are  visible. 
This  projection  remains  on  the  screen  for  l5  minutes,  during 
which  time  the  observer  locates  the  Ruggieri  Pots  on  the 
glass  cover  of  the  map,  with  ink.  After  the  l5  minutes  are 
up,  the  projection  is  changed  again  to  the  firsts  which  re- 
mains on  the  screen  for  10  minutes  while  the  observers 
write  the  co-ordinates  of  the  points  located. 

In  Series  No.  4,  of  Location  of  Batteries,  the  following 
explanation  is  given: 

In  each  of  the  two  exercises  which  are  given,  a pano- 
rarila  is  projected  on  the  screen.  Certain  battery  positions 
are  marked  bn  the  panorama.  At  the  top  of  each  slip  which 
is  supplied  to  each  man,  there  is  a square  bounded  by 
bo-ordinate  lines,  which  are  numbered,  thus  designating  a 
certain  square  on  the  plan  directeur.  The  observers  are 
given  40  minutes  to  locate  all  batteries  in  the  square  allotted 
to  them,  and  give  the  co-ordinates  and  the  number  of 
pieces. 

Before  the  beginning  of  each  exercise,  the  instructor 
should  go  over  the  points  picked  out,  to  be  sure  that  they 
can  be  seen  clearly  on  the  screen,  and  correspond  with 
the  map. 

When  the  picture  is  first  projected,  point  out  a well- 
defined  landmark  which  can  be  seen  on  the  map  to  give  a 
starting  point  in  orienting  the  map. 


Page  Eight 


THE  WEEKLY  BULLETIN 


BALLOON  NOTES. 

Italian  A P Type  Balloon. 

A small  sample  has  now  been  in  use  for  some  three 
weeks  for  observation  purposes,  the  highest  wind  speed  in 
which  it  has  flown  with  passengers  being  about  17.8  M.P.S. 
Although  the  reports  of  pilots  varied  somewhat  as  to  its 
merits  compared  with  the  type,  the  general  concensus 
of  opinion  is  that  in  calm  weather  its  lift  and  steadiness  are 
superior  to  the  “R”  type,  but  that  in  higher  wind  it  does  not 
compare  so  favorably,  its  lift  being  neutralized  by  increased 
drag,  and  its  movements  being  inclined  to  jerkiness,  al- 
though pitching  was  noticeably  absent.  Several  points  in 
the  design  are  of  considerable  potential  value.  The  valve, 
which  is  very  simple  in  design,  weighs  only  10.8  pounds, 
and  appears  to  be  more  gastight  than  that  now  standard- 
ized. The  rigging  is  not  subjected  to  chafe,  as  no  bridles 
are  employed,  single  lines  being  run  from  the  points  of 
attachment  on  the  rigging  band  to  the  cable  and  car.  The 
rigging  band  itself  consists  of  wire  cable  sewn  to  the  fabric 
in  a series  of  arches,  the  curvatures  of  which  are  designed 
to  equalize  the  loading.  This  form  of  rigging  would  permit 
the  wire  being  employed  in  place  of  hemp,  which  in  addi- 
tion to  reducing  weight  and  resistance,  would  reduce  renew- 
als to  a minimum. 

Wind  trials  have  been  carried  out  with  the  1050  M3 
balloon.  It  was  flown  on  the  l8th  and  19th  inst.,  in  winds 
up  to  17.8  M.P.S.  The  highest  cable  tension  recorded  was 
18  cwt.  At  high  wind  speeds  the  drift  was  considerably 
more  than  would  have  been  the  case  with  the  ‘‘M”  type. 
This  is  attributed  to  the  air  release  valve  fitted  in  the  tail. 
Nearly  all  the  dynamic  lift  is  obtained  from  the  large  stabil- 
izers, and  to  function  correctly  these  must  remain  compara- 
tively rigid.  The  pressure  required  to  maintain  rigidity  is 
evidently  more  than  the  7 mm.  at  which  the  air  valve  blows,, 
as  the  stabilizers  were  flapping  continuously.  The  balloon 
was  noticeably  easy  to  land,  behaving  very  steadily  near  the 
ground,  this  being  a particularly  valuable  point  for  apron 
work.  In  the  design  approved  for  manufacture  considerable 
weight  has  been  saved  by  the  adoption  of  wire  rigging,  the 
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use  of  light  fabric  and  the  simplification  of  details.  Draw- 
ings and  specifications  have  been  prepared  and  issued. 

800  M3  Balloon. 

The  smaller  balloon  of  this  type  is  of  800  M3  capacity. 
The  general  design  is  similar  to  the  lOSO  M3  , but  the  center 
of  buoyancy  has  been  moved  further  aft  in  order  to  allow  of 
the  car  being  suspended  separately  from  the  winch  rigging 
and  clear  of  the  cable,  the  object  being  to  facilitate  para- 
chuting the  basket.  It  was  flown  on  the  23rd  of  April,  on 
a 6.8  cable,  with  two  observers  and  10  3 pounds  of  ballast. 
It  reached  a height  of  3,400  feet.  The  atmosphere  was 
damp  and  there  was  no  wind. 

Further  ascents  were  made  with  passengers  on  the  24th 
and  2Sth  of  April. 

On  the  26th  of  April  a height  test  was  made.  On  a 6.8 
cable  with  one  passenger  and  no  ballast  it  reached  4,4  5 ) 
feet,  with  5,800  feet  of  cable  out.  At  this  altitude  the  wind 
was  13  to  15  M.P.S.  and  the  tension  200  kilos. 

The  motion  experienced  in  a gusty  wind  was  quick  and 
jerky. 

Further  tests  will  be  made  in  higher  winds. 

Fabric. 

Owing  to  the  temporary  shortage  of  Supplies  of  C.K. 
cloth  substitutes  have  had  to  be  adopted. 

Envelope  fabric  will  be  made  from  C.  doubled  with  a 
heavier  cloth  with  a higher  breaking  strain. 

The  net  result  is  an  increased  weight  of  about  1 5 
pounds  per  balloon  and  a slightly  increased  strength. 

As  manufacturers  were  experiencing  great  difficulty  in 
obtaining  a satisfactory  degree  of  air  tightness  in  rudder 
fabric  the  internal  proofing  has  been  increased  by  l5 
grims/  M2  and  the  external  protective  coat  correspondingly 
reduced.  Manufacturers  are  continuing  their  efforts  to  ob- 
tain a fire-proofed  fabric,  but  no  really  satisfactory  samples 
have  been  received. 

The  problem  is  one  of  considerable  difficulty.  Fire- 
proofed cloth  is  easy  to  obtain  and  fire-proofed  rubber 
can  now  be  produced,  but  their  combination  is  the  stumb- 
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ling  block.  Efforts  are  being  made  to  ascertain  exactly  how 
the  firing  of  a balloon  commences— whether  by  direct  igni- 
tion of  the  gas  by  the  bullet,  by  smouldering  fabric  or  by 
deposit  of  phosphorus  on  the  edges  of  the  holes,  with  the 
object  of  determining  whether  complete  fire-proofing  is 
essential  to  prevent  firing,  and  if  so,  to  what  extent  it  will 
act  as  a safeguard. 
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CLOTHING  FOR  OVERSEAS  SERVICE. 

A Letter  from  an  Officer  in  France. 

‘The  officers  who  come  over  should  bring  plenty  of 
warm  clothes.  It  is  uniformly  agreed  that  the  winters  are 
unbelievably  trying.  In  general,  clothing  should  be  bought 
as  much  as  possible  through  the  Quartermaster,  and  not 
through  the  very  expensive  stores  of  Washington.  Suffi- 
cient camp  equipment  should  be  brought  so  that  a week  or 
more  may  be  spent  without  undue  discomfort  at  a camp  at 
the  port  of  embarkation,  where  conditions  may  be  exceed- 
ingly primitive.  It  is  quite  unnecessary  to  bring  thin 
clothes,  thin  underwear,  sheets,  pillow-cases,  soap,  light 
shirts,  or  light  socks,  tobacco,  etc.  All  shaving  material 
can  be  bought  here,  but  the  only  razor  blades  available  are 
the  Gillette  and  Auto-Strop.  All  footwear  should  be  brought 
from  the  other  side.  Good  boots  are  almost  impossible  to 
secure  and  cost  $70  2i  pair.  It  is  well  for  the  officers  to 
bring  one  pair  of  dress  boots,  although  these  are  not  essen- 
tial. They  should,  by  all  means,  bring  several  pairs  of  regu- 
lar marching  shoes  or  their  equivalents.  These  are  no  longer 
issued  here.  It  is  ilso  well  to  have  two  pairs  of  tan  trench 
boots  for  inclement  weather.  These  are  worn  on  alternate 
days  and  one  pair  is  cleaned  and  dried  while  the  other  is  in 
use.  They  can  be  secured  from  the  Quartermaster  in  the 
United  States.  Many  officers  have  found  a sleeping-bag  or 
a heavy  wool  sleeping  suit  most  useful.  It  is  almost  im- 
possible to  have  these  articles  too  heavy.  A trench  coat 
with  woolen  lining  of  the  English  style  should  be  secured 
from  the  Quartermaster  in  the  United  States.  These  can  be 
secured  from  the  Quartermaster  here,  but  they  are  taken 
so  fast  that  they  are  usually  out  of  stock. 

“The  shoes  should  be  large  enough  so  that  heavy  socks 
or  two  pairs  of  socks  can  be  worn  with  them.  Officers 
should  bring  at  least  one  good  pair  of  leather  puttees,  and 
if  possible  an  extra  pair,  as  good  ones  cannot  be  bought 
here.  It  is  well  to  buy  a Sam  Brown  belt  in  the  United 
States.  It  should  be  of  good  quality  and  will  be  much 
cheaper  there  than  here.  The  Liberty  belt  is  not  very  sat- 
isfactory; it  does  not  last  well  and  the  eyelets  wear  out  the 
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uniforms.  There  is  no  use  in  bringing  a campaign  hat,  as 
they  are  not  worn  over  here.  On  the  other  hand  it  is  well 
to  bring  two  regulation  caps  with  waterproof  covers.  Those 
that  are  sold  here  are  of  exceedingly  pbof  quality.  The 
overseas  cap  can  be  secured  hefe.  It  is  a very  unsatisfac- 
tory piece  of  headgear  aiid  especially  bad  in  the  rain.  It 
does  not  pay  to  bring  an  expensive  overcoat,  since,  in  gen- 
eral, it  rains  here  whenever  it  is  cold,  and  what  is  needed 
is  a trench  coat  instead  of  an  overcoat. 

“It  is  well  to  Secure  at  least  one  heavy  suit  before  Coming 
over,  although  they  can  be  secured  here.  A heavy  suit  is 
made  of  overcoat  melton  or  some  similar  cloth  about  a quar- 
ter of  an  inch  thick.  It  is  well  to  have  the  cbat  collar  of  all 
uniforms  fitted  with  metal  collar  holders  and  to  purchase  a 
supply  of  the  straight,  low  collars  that  are  made  for  usC  with 
these  devices.  Practically  everyone  wears  the  flannel  shirt 
under  the  coat  and  hence  has  no  collar  band  to:  which  td 
attach  the  collar.  This  is  during  the  summer  as  well  as  in 
the  winter.  Cuffs  are  held  by  metal  cuff-holders  attached 
to  the  inside  of.  the  coat  sleeves.  There  is  no  necessity  fof 
purchasing  an  expensive  bedding-roll,  since  the  ones  the 
Quartermaster  sells  are  much  more  satisfactory  than  those 
of  the  most  costly  sold  in  the  outfitting  stores.” 


NOTE  ON  THE  MISSION  OF  BALLOONS  DURING  NIGMt 
ASCENSIONS. 

Balloons  are  used  during  night  ascensions: 

1.  To  report  the  beginning  of  enemy  attack! 

2.  To  determine  the  limits  of  the  front  which  is 
attacked. 

3.  To  observe  and  report  the  signals  of  infdhtry  dur- 
ing barrage  fire. 


NbTicE: 

Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after 
1 o’clock  on  the  Thursday  of  each  week  by  applying  in 
person  to  Lieut.  Drake’s  dffice  in  the  instruction  Building. 
Copies  of  each  week’s  issue  will  be  available  until  the  sup- 
ply is  exhausted. 
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SPECIAL  NOTICE 

The  inf0rmation  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in.  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEaDQRE  H.  MAENNER, 

S.  C.,  (Aero.) 
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CONSOUDATED  INSTRUCTIONS  FOR  BALLOON  OFFI- 
CERS, A.  E.  F.,  SEPTEMBER  6,  1918. 

1.  ADDRESSES, 

(a)  -OFFICIAL  letters  for  this  office  should  not  be 
addressed  to  any  officer  by  nanie^  bet  as  follows: 

Chief  of  Air  Service  (Balloon  Section) 

American  Expeditionary  ■ Forces, 

■ • ■ A.  P.  O.  717. 

Letters  addressed  to -an  officer  by  name  are  considered 
personal  and  in  case  of  his  absence  are  held  until  his  return. 

(b)  Do  not  add  such  designations  as  ''Equipment  Offi- 
cer,” "Personnel  Officer,”  etc, 

(c) - — -Any  change  in  mailing  or  shipping  address  of 
balloon  organizations  will  be  immediately  reported  to  this 
office. 

(d)  See  telegrams. 

2.  ASCENSIONS, 

The  instructions  issued  in  the  United  States  that  cap- 
tive balloons  sould  not  ascend  without  a qualified  free  bal- 
looif  pilot  in  the  basket,  cannot  be  followed  in  A.  E.  F. 

3.  BALLOON  MECHANICIANS. 

In  reference  to  Par.  J 342^,  Ach.  (C.  A.  R.  No.  7l) 
before  being  rated  as  a mechanician,  an  enlisted  man  must 
be  above  the  grade  of  corporal  and  have  passed  the  com- 
petitive examinatfo-n  as  outlined  in  changes  No.  5,  Compi- 
lation of'  Orders,  War  Department,  Washington,  Novem- 
ber 24th,  1917. 

4.  BALLOON  NOTES. 

Balloon  Notes  A.  E.  F.  will  ordinarily  be  distributed  by 
this  office  as  follows: 

Two  copies  to  each  company  (one  to  be  kept  perman- 
ently in  company  office,  one  for  circulation  among  officers.) 

One  copy  tO'  each  field  officer,  balloon  supply  depot, 
air  park,  repair  depot,  etc. 

5.  COMMISSIONS;  CANDIDATES  FOR 

(a)  .There  are  undoubtedly  in  all  balloon  companies 
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some  men  who  possess  the  educational  requirements  and 
have  the  physical,  moral  and  temperamental  qualifications 
for  commissions.  Company  commanders  should  encourage 
all  enlisted  men  so  qualified  to  submit  their  application  for 
a commission.  A supply  of  the  forms  for  these  applications 
has  been  sent  to  each  Balloon  Wing  Commander. 

(b)  Before  forwarding  an  application  from  an  enlisted 
man,  for  a commission,  Commanding  Officers  of  Balloon 
Companies  should  give  him  several  trials  in  the  basket  in 
order  to  determine  as  far  as  possible  the  man's  ability  to 
perform  the  duties  of  an  observer.  The  Company  Com- 
mander will,  in  addition  to  the  other  information  required 
state  the  results  of  this  test  and  his  opinion  of  the  candidate 
based  thereon. 

(c)  Applications  must  in  all  cases  be  forwarded 
through  Air  Service  channels  with  the  recommendation  of 
the  officers  endorsed  thereon.  For  obvious  reasons,  com- 
pany commanders  should  not  forward  applications  whei^ 
there  is  any  doubt  in  their  own  opinion  as  to  whether  the 
soldier  is  in  every  way  qualified  for  a commission. 

(d)  After  receipt  of  approved  applications  the  sol- 
dier will  be  ordered  to  take  the  special  Air  Service  phys- 
ical examination,  but  the  Examining  Board  proceedings  will 
not  be  finally  completed  until  after  the  applicant  has  suc- 
cessfully finished  the  Balloon  School  Course. 

6.  CORRESPONDENCE. 

(a)  All  official  communications  on  the  following  sub- 
jects should  be  forwarded  to  or  through  the  Camp  Com- 
mander of  the  Station  in  S.  O.  S.,  where  the  company  is 
serving,  or  through  Division,  Corps,  or  Army  Commanders 
if  attached  thereto. 

( 1)  All  operations  carried  out  in  the  army  area. 

( 2)  Intercommunication. 

( 3)  Discipline. 

( 4)  Honors  and  rewards. 

( 5)  Leave. 

( 6)  Billeting.  ' 

( 7)  0-  ordnance  supplies. 

( 8)  Buildings. 
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{ 9)  Land. 

(10)  Claims,' 

(11)  Reports  required  by  orders  of  Hq.  S.  O.  S, 

G.  H.  0..  A.  E,  F, 

(b)  All  matters  which  relate  to  the  following  sub- 
jects should  be  forwarded  through  Air  Service  channels: 

( 1)  All  operations  ordered  by  G.  H.  Q- 

( 2)  Aerial  method  employed  in  carrying  out  the 
orders  received. 

■ ( 3)  Training  of  personnel, 

(-.4)  Supply  of  personnel. 

{ S)  Casualties  and  invaliding. 

( 6)  .Promotions  and  appointments. 

( 7)  Rates  of  pay, 

( 8)  Applications  for  observer  ratings. 

( 9)  Transfers. 

(10)  Aircrafts  and  aircrafts  stores,  including  radio 

apparatus,  gas  for  balloons,  and  machine 

guns  and  accessories  therefor. 

(11)  Reference  to  winches,  tenders  or  chart-room 

trailers, 

(12)  Captured  aircraft  material  (See  Par.  llS,  In- 

telligence Regulations,  A.  E.  F.,  approved 

August  31,  191  7.) 

(13)  Technical  qualification  of  officers  and  men. 

(14)  Recommendations  concerning  improvement  in 

technical  equipment. 

(c)  Recommendations  for  orders  announcing  com- 
mencement and  termination  of  periods  of  duty  which  re- 
quire an  officer  to  participate  regularly  and  frequently  in 
aerial  flights  will  no  longer  be  forwarded  to  this  office. 
See^Par.  9 (a). 

(d)  ' Slang  expressions  such  as  ‘'pup  tents’^  for  “shel- 
ter tents, should  not  be  used  in  official  reports  and  com- 
munications. ' 

7.  DISCIPUNE. 

(a)  The  following  instructions  of  the  Commander-in- 
Chief  in  letter  dated  19  March,  1918,  are  communicated 
for  constant  compliance. 
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(1)  ‘‘It  is  directed  that  the  strictest  instructions  be 
given  to  the  heads  of  all  Staff  and  Supply  Departments 
requiring  the  enforcement  of  discipline  in  their  depart- 
ments. A slouchy,  careless  appearance  among  the  Staff 
Departments  is  inexcusable,  and  must  not  be  longer 
permitted.  Chiefs  of  Staffs  Departments  will  take  the 
necessary  steps  at  once  to  correct  this  deficiency,  and 
will  be  held  strictly  accountable  that  officers  and  en- 
listed men  in  their  respective  departments  comply  not 
only  with  the  letter  but  the  spirit  of  the  regulations  and 
requirements  of  orders  from  these  headquarters.  The 
troops  of  this  command  cannot  be  expected  to  fulfill  all 
that  will  be  required  of  them  in  the  days  of  emergency 
and  effort  ahead  of  us  unless  they  are  thoroughly 
grounded  in  these  first  principles  of  discipline.” 

(2)  “It  is  especially  directed  that  particular  atten- 
tion be  given  in  the  cleanliness  of  barracks,  camps  and 
hospitals.  The  discipline  of  the  Hospital  Corps  and 
members  of  all  other  staff  corps,  including  nurses,  will 
be  insisted  upon.  The  necessity  for  exercise  and  train- 
ing is  very  apparent  in  all  staff  departments,  therefore 
members  of  those  departments  will  be  given  daily  drill, 
except  when  the  stress  of  military  activities  make  it 
impracticable.” 

(b)  See  Balloon  Notes  No.  30. 

8.  EQUIPMENT. 

(a)  All  company  commanders  will  take  action  through 
the  proper  channels  to  equip  their  companies  as  early  as 
possible  with: 

(1)  Steel  helmets. 

(2)  Gas  masks,  or  respirators  (See  Sec.  II,  G.  O. 

78,  A.  E.  F.,  M8.) 

(3)  Pistols  and  accessories. 

(b)  Upon  receiving  gas  masks,  arrangements  should 
be  made  for  the  instruction  of  all  commissioned  and  enlisted 
personnel  in  their  use.  When  pistols  are  issued  to  the 
organization  arrangements  should  be  m^de  without  delay 
for  the  careful  instruction  of  personnel  in  their  use.  In- 
struction to  include  practice  firing.  Serio.us  accidents  have 
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already  occurred  due  to  uninstructed  enlisted  men  accident- 
ally discharging  the  automatic  pistol. 

9.  FLYING  PAY. 

(a)  See  Pars.  1269J  and  1342|,  Army  Regulations 
(C.  A.  R.  No.  73)  which  gives  commanding  officers  of  avia- 
tion stations,  camps,  schools,  etc.,  the  authority  to  issue 
orders  assigning  certain  officers  and  enlisted  men  to  duty 
which  requires  them  to  participate  regularly  and  frequently 
in  aerial  flights. 

(b)  In  the  Balloon  Section  it  will  be  understood  that 
this  responsibility  devolves  upon  the  senior  Balloon  Sec- 
tion officer  on  duty  at  any  place  where  one  of  more  com- 
panies are  on  duty,  such  as  the  commander  of  a balloon 
group,  wing  or  camp. 

(c)  Balloon  commanders  will  remember  that  in  order 
to  entitle  the  officer  or  enlisted  man  to  the  additional  pav 
it  is  necessary  that  his  duties  require  him  to  participate 
regularly  and  frequently  in  aerial  flights  and  that  it  is  the 
duty  of  the  Commanding  Officer  to  see  that  the  interests  of 
the  Government  as  well  as  the  individual  are  duly  safe- 
guarded. 

(d)  Individuals  drawing  this  additional  pay  are  re- 
minded that  to  accept  same  when  their  duties  do  not 
require  them  to  participate  regularly  and  frequently  in 
aerial  flights  constitutes  a fraud  against  the  Government, 
punishable  under  the  94th  and  96th  Articles  of  War. 

10.  HEADQUARTERS. 

Some  companies  have  used  term  “Headquarters  — — 

Balloon  Co.,”  in  heading  letters  and  reports.  This 

is  not  in  accordance  with  the  customs  of  the  service.  The 
term  “Headquarters”  is  understood  to  mean  the  central 
office  of  two  or  more  organizations. 

11.  HYDROGEN. 

(a)  On  account  of  the  limited  supply  of  hydrogen 
cyliinders  all  empties  should  be  returned  to  the  shipping 
point  without  delay.  The  normal  procedure  should  be 
when  iSo  empties  have  accumulated  to  send  them  and 
arrange  with  the  R.  T.  O.  to  return  them  to  the  factory. 
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(One  hundred  and  fifty  empties  is  the  normal  capacity  of 
a French  freight  car.) 

(b)  Attention  is  invited  to  Balloon  Notes,  A.  E.  F. 
No.  39,  on  the  excessive  use  of  hydrogen.  Reports  of  hydro- 
gen consumed  indicate  that  some  companies  continue  to 
use  excessive  amounts. 

(c)  When  full  or  empty  gas  cylinders  are  received  or 
delivered  to  another  organization  notation  of  this  fact  is  to 
be  made  on  the  hydrogen  record,  both  on  the  retained  copy 
and  the  copy  sent  to  this  office  on  the  first  of  the  month. 
If  an  unusual  number  of  empty  tubes  are  received  from  any 
source  a special  report  should  be  made. 

(d)  Report  of  Hydrogen  Tubes.  See  Par.  27  (e) 
under  ‘'Reports.’’ 

(e)  When  tubes  are  emptied  they  should  be  immedi- 
ately marked  by  crayon  (chalk). 

(f)  On  line  20,  page  2,  of  Balloon  Notes,  A.  E.  F. 
No.  19,  the  capacity  of  American  tubes  is  incorrectly  stated. 
Their  capacity  is  5.4  cubic  meters.  The  French  cylinders 
7 cubic  meters.  These  figures  will  be  used  in  future  com- 
putations. 

12.  INSIGNIA. 

(a)  Military  Aeronaut — The  insignia  to  be  embroid- 
ered in  white  on  blue  background,  will  be  two  wings  with  a 
balloon  between,  and  a five-pointed  star  above  the  balloon. 
The  wings  shall  be  three  inches  from  tip  to  tip,  each  wing 
shall  be  ly^  inches  long  and  9/16  inch  wide  at  the  center 
ends.  The  bag  of  the  balloon  shall  be  9/16  inch  in  diame- 
ter, with  the  letters  “U.  S.”  in  gold  thread,  1 /4  inch  hight  in 
the  center.  The  basket  shall  be  1/16  inch  high  and  1/8 
inch  wide,  suspended  from  the  bag  by  threads  converging  to 
a point  between  the  basket  and  the  bag.  The  entire  height 
of  the  balloon  shall  be  13/16  inch;  the  star  to  be  9/16  inch 
in  diameter.  (Spec.  Reg.  42,  W.  D.) 

(b)  Junior  Military  Aeronaut  and  Reserve  Military 
Aeronaut- — Same  as  military  aeronaut,  except  that  the  star 
above  the  balloon  will  be  omitted,  the  insignia  consisting  of 
a double-wing  balloon.  (Spec.  Reg.  42,  W.  D.) 

(c)  Observer-— The  insignia  shall  be  embroidered  in 
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white  on  blue  background  and  shall  be  a single  wing,  of 
the  same  shape  and  dimensions  as  prescribed  above  for  the 
military  aeronaut,  to  the  left  of  a letter  “O,”  of  Gothic 
design,  5/18  inch  high.  (Spec.  Reg.  No.  42,  W.  D.) 

(d)  No  one  will  wear  any  of  above  insignia  in  A.  E.  F. 
unless  authorized  to  do  so  under  G.  O.  70  and  G.  O.  144 
A.  E.  F.,  1918. 

13.  JUNIOR  MILITARY  AERONAUTS. 

The  present  policy  in  A.  E.  F.  is  not  to  rate  any  officers 
as  J.  M.  A.  No  applications  will  be  forwarded  until  further 
notice  from  this  office. 

14.  LOOKOUTS. 

Various  terms,  such  as  Vigies,  Lookouts,  Sky-watchers, 
Spotters  and  Sky-giiaids  are  being  used  in  the  balloon  ser- 
vice to  denote  the  lookouts  who  are  assigned  to  report 
approach  of  enemy  airplanes.  To  secure.,  uniformity  it  is 
desired  that  hereafter  the  word  “LOOKOUTS”  be  used  in 
all  correspondence  on  this  subject. 

15.  MACHINE  GUN  TRIPODS. 

The  tall  tripods  for  the  anti-aircraft  machine  gun 
mounts  are  much  more  liable  to  excessive  vibration  than 
the  low  infantry  mounts.  The  vibration  while  firing  inter- 
feres greatly  with  the  accuracy  of  shooting.  In  order  to 
diminish  the  vibration  of  the  Jean  or  similar  tripods,  you 
are  advised  to  hang  at  least  two  bags  of  sand  on  each  leg 
of  the  tripod. 

16.  MOTOR  TRANSPORTATION. 

(a)  It  is  very  difficult  to  procure  spare  parts  for  any 
motor  vehicles  in  France  and  great  care  must  be  exercised 
in  the  driving  and  maintenance  of  all  cars  aand  trucks  to 
prevent  damage.  Each  Company  Commander  should  detail 
one  officer  in  charge  of  motor  transportation  and  hold  him 
responsible  for  its  efficiency.  These  instructions  do  not 
contemplate  that  officers  in  charge  of  motor  transporta- 
tion will  be  relieved  from  balloon  observation  or  other 
duties. 

(b)  A driver  will  be  assigned  to  each  passenger  car. 
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motorcycle  and  truck  and  he  only  will  drive  that  vehicle. 
Company  officers  will  not  drive  these  vehicles. 

(c)  Transportation  for  companies  arriving  from  Amer- 
ica is  requisitioned  by  this  office  from  the  Director 
M.  T.  C.  This  is  passed  upon  and  then  forwarded  to  the 
Commanding  General  of  the  section  in  which  the  company 
is  to  be  stationed. 

(d)  The  following  from  G.  O.  No.  36,  Hq.  S.  O.  S., 
1918,  is  quoted  for  information. 

(1)  Hereafter  all  requests  for  motor  transportation 
for  S.  O.  S.  purposes  will  be  made  to  the  Commanding 
General  of  the  Section  in  which  the  vehicle  is  to  be  used. 

(2)  Commanding  Generals  of  the  Sections  in  the 
S.  O.  S.  are  charged  with  the  proper  distribution  of  the 
motor  transportation  in  their  section.  Transportation, 
now  in  use  in  the  section,  or  hereafter  assigned  thereto, 
is  hereby  assigned  to  the  Commanding  General  thereof 
for  distribution. 

(e)  For  the  information  of  companies  going  to  the 
front,  the  following  memorandum.  No.  36,  C.  A.  S.,  1918, 
is  quoted: 

“It  should  be  noted  that  units  of  the  Air  Service 
which  have  been  assigned  to  corps  or  armies  under  the 
control  of  G-4,  1st  Army  of  G-4,  Paris  Corps,  as  the 
case  may  be,  will  have  issues  of  motor  transportation 
made  to  them  through  these  staff  bureaus,  and  requests 
for  replacement,  substitution,  additional  transportation, 
etc.,  will  come  through  the  staff  bureau,  as  in  the  case 
of  any  other  troops  belonging  to  divisions,  corps  or 
armies,  such  requests  will  not  come  through  the 
C.  A.  S.” 

17.  OBSERVERS. 

(a)  Rules  re-rating  as  observers,  published  in  Par. 
Ill,  G.  O.  70,  A.  E.  F.,  1918  (see  Balloon  Notes  No.  34.)  In 
forwarding  recommendations  for  rating  of  officers  as 
observers  Company  Commanders  will  be  careful  to  see  that 
the  letter  shows  that  all  requirements  of  the  above  order 
have  been  fulfilled. 
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(b)  The  twenty  artillery  adjustments  referred  to  in 
G.  O!  70,  A.  E.  F.,  must  be  actual  firing  regulated  by  him 
at  artillery  training  centers  or  on  the  front;  mere  presence 
in  basket  when  another  is  regulating  fire,  qr  simulated 
artillery  fire  by  use  of  smoke  bombs  is  not  counted  in  de- 
termining the  qualifications  of  balloon  observers. 

18.  OFFICERS’  PERSONAL  REPORT. 

All  officers  of  the  Balloon  Section,  Air  Service,  A.  E.  F., 
will  on  the  last  day  of  each  month  forward  in  duplicate 
Officers’ . Personal  Report  (W.  P.  Form  No.  213)  addressed 
as  in  Par.  l (a).  It  is  of  great  importance  ^o  the  Adminis- 
tration of  the  Air  Service  that  these  reports  be  regularly 
forwarded.  Particular  care  should  be  taken  to  clearly 
state  present  duty  and  authority  therefor. 

19.  ORDERS. 

Organization  commanders  arriving  in  France  should 
apply  at  once  through  proper  military  channels  (See  Par. 
802r3,  A.  R.),  for  a complete  file  of  General  Orders  and 
Bulletins  issued  to  date  from  Hq.  A.  E.  F. 

20.  PARACHUTES. 

(a)  At.  least  once  each  week,  parachutes  will  be  re- 
moved from  the  cases,  spread  opt  for  airing  and  drying  and 
then  carefully  repacked.  This  is  most  important  to  prevent 
fabric  adhering  due  to  dampness,  or  creasing  and  weakening 
of  fabric  due  to  remaining  too  long  in  one  position. 

(b)  On  each  parachute  case  a tag  will  be  kept  showing 
the  date  last  repacked,  by  whom  packed,  and  the  initial  of 
the  officer  who  superintended  the  packing. 

(c)  If  it  is  necessary  for  the  morale  of  the  observers 
to  occasionally  drop  parachutes  with  sand  ballast,  care 
should  be  taken  that  the  wind  velocity  and  direction  will 
not  carry  the  parachute  into  trees,  as  that  will  usually  tear 
the  silk  and  it  is  the  policy  to  . never  use  patched  parachutes. 

(d)  The  Air  Service  of  the  French  Army,  on  March  1st. 
1918,  issued  a caution  to  balloon  observers  not  to  jump  head 
first  with  parachutes,  stating  that  two  recent  fatal  accidents 
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had  been  caused  in  that  way.  Communicate  this  to  all  Amer- 
ican observers.  > = 

21.  PROMOTIONS,  ETC. 

(a)  Under  the  provisions  of  Par.  lS85  A.  R.  (Added 
by  C.  A.  R.  73)  enlisted  men  in  Balloon  Companies  may  be 
promoted  or  appointed  to  fill  existing  vacancies  in  the  higher 
grades  up  to  the  grade  of  sergeant  first-class,  by  any  field 
officer  of  the  Air  Service  under  whose  direct  command  they 
may  be  serving.  It  will  not  be  the  policy  to  promote  en- 
listed men  more  than  one  grade  at  a time  and  a reasonable 
length  of  time  should  elapse  before  each  promotion.  Pro- 
motion or  appointment  to  the  grade  of  sergeant,  first-class, 
will  be  made  only  after  examinations  as  prescribed  in  Sec- 
tion (d)  Paragraph  38,  Signal  Corps  Manual  No.  7.  Com- 
panies serving  in  S.  O.  S.,  except  those  under  direct  com- 
mand of  a field  officer,  or  Air  Service,  will  forward  recom- 
mendations accompanied  by  full  statement  of  prior  service 
of  men  recommended  to  Chief,  Balloon  Section,  for  action. 

(b)  Promotion  or  appointment  to  the  grade  of  Master 
Electrician  (formerly  M.  S.  E.)  will  only  be  made  on  the 
approval  of  the  Chief  of  Balloon  Section  or  Air  Service,  or 
the  senior  officer  of  Air  Service  present  with  an  army  or 
army  corps  (provided  he  is  a field  officer)  when  proper 
recommendation  has  been  made  and  submitted  through  mili- 
tary channels.  The  competitive  examination  required  by 
sub-paragraph  (d)  Par.  38,  S.  C.  Manual  No.  7,  shall  be 
given  in  each  case  before  recommendations  are  submitted. 
Only  enlisted  men  who  have  attained  the  grade  of  sergeant, 
first-class,  will  be  eligible  for  promotion  to  Master  Electri- 
cian, Air  Service. 


NOTICE. 

Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after 
l o’clock  on  the  Thursday  of  each  week,  by  applying  in 
person  to  Lieut.  Drake’s  office  in  the  Instruction  Build- 
ing. Copies  of  each  week’s  issue  will  be  available  until 
the  supply  is  exhausted. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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21.  PROMOTIONS,  ETC. 

(a)  and  (b)  in  Vol.  1,  No.  9,  Weekly  Bulletin 

(c)  Buglers  are  appointed  or  reduced  by  Balloon  Com- 
pany commanders  under  Par.  278,  A.  R. 

(d)  The  following  interpretation  of  Sec.  3,  Bui.  46, 
W.  D.  I9l7,  requested  by  the  commanding  officer  of  a bal- 
loon company  is  furnished  for  the  information  of  all  con- 
cerned: 

(1)  Chauffeurs,  1st  Class  receive  the  pay  and  allow- 
ance of  a sergeant  1st  Class  in  the  Signal  Corps  and  chauf- 
feurs receive  the  pay  and  allowances  of  a sergeant  in  the 
Signal  Corps. 

(2)  Chauffeurs, . 1st  Class  and  Chauffeurs  both  rank  as 
corporals  and  should  be  given  warrants  as  corporals  accord- 
ing to  date  of  appointment.  Both  should  wear  corporals' 
chevrons  until  special  chevrons  for  chauffeurs  may  be  fur- 
nished. 

(3)  Whether  they  should  be  placed  on  roster  for 
N.C.O.  in  Charge  of  Q^^^ter  or  other  duty  such  as  Corporal 
of  Guard,  etc.,  should  be  decided  by  the  company  com- 
mander after  taking  into  consideration  the  amount  and  kind 
of  duty  the  chauffeurs  1st  Class  and  chauffers  may  be  per- 
forming at  the  time. 

(4)  Chauffeurs  appointed  from  Corporals  will  pending 
any  decision  to  the  contrary,  be  considered  as  ranking  from 
date  of  original  appointment  as  corporal  and  no  new  warrant 
necessary. 

22.  PROPERTY 

(a)  With  each  balloon  that  is  now  issued  to  companies, 
there  is  a box  of  accessories  which  are  made  up  especially 
for  that  particular  balloon.  When  the  balloon  is  turned  in 
for  exchange,  the  accessories  belonging  to  that  particular 
balloon  will  also  be  turned  in. 

(b)  When  property  is  received  and  does  not  exactly 
check  with  invoices  and  receipts  the  provisions  of  Army 
Regulations  (especially  Pars.  668,  7 21  and  1141)  will  be 


Page  Four 


THE  WEEKLY  BULLETIN 


followed.  Under  no  circumstances  will  invoices  or  receipts 
be  altered  by  receiving  officer. 

(c)  See  G.  O.  9 W.  D.  1918,  on  shipping  gasoline  and 
other  inflammable  articles  on  same  train  with  troops. 

(d)  Gasoline  and  other  inflammable  articles  should  not 
be  stored  in  same  storerooms  with  other  company  property 
or  in  buildings  occupied  by  troops. 

23.  PROPERTY  RETURNS 

(a)  Companies  will  be  held  strictly  responsible  for  all 
property  in  their  possession,  but  will  not  be  required  to  ren- 
der formal  property  returns. 

24.  PURCHASES 

Whenever  balloon  companies  are  authorized  to  make 
emergency  purchases  at  their  stations,  statements,  in  dupli- 
cate, enumerating  and  acknowledging  receipt  of  the  articles 
must  be  mailed  promptly  to  this  office  in  envelope  addressed 
as  in  Par.  1 (a).  The  disbursing  officer’s  voucher  cannot  be 
completed  for  payment  until  these  receipts  have  arrived  here. 

25.  RECORDS 

Each  balloon  organization  commander  should  keep  an 
accurate  record  of  each  balloon,  showing  type,  maker,  serial 
number,  when  and  from  whom  received,  conditions  received, 
inflations,  deflations  with  reason  therefor,  accidents  with 
cause  and  results  of  same,  repairs,  etc.  When  a balloon  is 
returned  to  a Depot  for  repair  a copy  of  this  history  should 
be  forwarded  for  information  of  the  Repair  Depot. 

26.  REDUCTIONS 

Reductions  by  order  will  only  be  made  by  the  same  offi- 
cers authorized  under  paragraph  lS85  Army  Regulations  (C. 
A.  R.  73)  to  appoint  them  and  then  only  upon  recommenda- 
tion of  their  company  commender  (see  paragraph  21  above). 
Master  electricians,  Air  Service  and  sergeants,  first  class  will 
be  reduced  by  order  only  under  very  exceptional  circum- 
stances, in  which  case  full  report  of  same  will  be  made  to 
this  office.  (See  paragraph  27  7 Army  Regulations.) 

27.  REPORTS 

(a)  All  officers  when  changing  station  (except  when 
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movement  is  with  an  organization)  will  report  by  mail 
throught  the  Commanding  Officer,  if  any,  at  new  station,, 
(otherwise  direct  to  this  office)  the  dates  of  departure  from 
old  station  and  of  arrival  at  new  station  citing  authority  for 
change.  Upon  receipt  of  this  report  this  office  notifies  the 
Postoffice  of  the  change  of  address.  (See  paragraph  68 
A.  R.) 

(b)  Companies  changing  station  in  S.  O.  S.  should  send 
telegraphic  reports  to  this  office  as  follows: 

(1)  Report  of  departure  from  old  station. 

(2)  Report  of  arrival  at  new  station. 

(3)  Report  of  Post  Office  and  Telegraphic  address 
when  arriving  at  a station  not  recently  vacated  by  a balloon 
company. 

(4)  Notification  by  wire  to  the  Commanding  Officer 
of  new  station  or  the  officer  to  whom  they  are  instructed  to 
report  of  the  approximate  hour  of  arrival  at  new  station  as 
soon  as  same  can  be  ascertained. 

(c)  In  view  of  the  provisions  of  G.  O.  70,  G.H.Q., 
A.E.F.  dated  May  6,  I9l8,  each  company  commander  is  di- 
rected to  report  (through  Group  Commander  and  C.  A.  B.) 
to  this  office  on  the  first  of  every  month  the  following  data 
concerning  each  officer  (including  attached  officers)  serv- 
ing with  his  company  during  the  preceding  month.  Care 
will  be  taken  not  to  omit  from  this  report  the  names  of 
officers  who  have  been  transferred  during  the  month.  The 
report  will  include: 

(1)  The  name,  rank  and  organization  of  the  officer. 

(2)  The  number  of  hours  of  aerial  observation  by  him 
during  the  preceding  month. 

(3)  Total  number  of  hours  of  aerial  observation  to 
date. 

(4)  The  number  of  Artillery  Ajdustments  for  which 
he  observed  firing  during  the  preceding  month. 

(5)  The  total  number  of  Artillery  Adjustments  to  date. 

(d)  When  an  officer  leaves  a company  a statement  of 
his  total  hours  to  date  will  be  sent  by  C.  O.  of  the  com- 
pany to  C.  O.  of  officer’s  new  organization. 

(e)  At  the  end  of  each  month,  send  direct  to  this  of- 
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fice  a report  of  the  total  number  of  cylinders  of  hydrogen 
received  by  your  company  during  the  month,  indicating  the 
number  of  the  American  type  and  the  French  type.  These 
reports  should  be  accurate,  as  they  form  the  basis  for  pay- 
ment to  the  French  authorities  for  the  hydrogen  used  by 
American  Balloon  Companies.  A model  form  of  hydrogen 
record  is  shown  in  Balloon  Notes,  A.  E.  F.  No,  19. 

(f)  All  Balloon  Company  Commanders  in  S.  O.  S.  are 
directed  to  send  to  this  office  each  Saturday  a report  show- 
ing operations  of  the  company  during  preceding  week  in- 
cluding Sunday.  This  report  will  be  practically  a copy  of 
the  Company  Diary  and  should  ordinarily  include  the  fol- 
lowing information: 

(1)  The  number  and  total  duration  of  ascensions 
(ascensions  under  ballast  not  to  be  counted.) 

(2)  The  names  of  the  observers. 

(3)  The  total  number  of  Artillery  Adjustments  each 

day. 

(4)  The  total  number  of  shots  fired  and  of  shots 
observed  in  each  adjustment  with  the  total  for  each  day. 

(5)  Batteries  firing  and  the  objectives. 

(6)  Whether  adjustments  were  successful  or  unsuc- 
cessful. 

(7)  Other  missions, 

■ (8)  The  work  the  majority  of  the  company  was  en- 
gaged in  each  day. 

(9)  The  amount  and  kind  of  instruction,  drill,  etc., 
given  each  day. 

(10)  Amount  of  hydrogen  added  to  the  balloon. 

(11)  Items  of  unusual  interest,  such  as  accidents,  vis- 
itors, etc. 

(12)  Changes  in  officer  personnel. 

(g)  See  Balloon  Notes  No.  3 3. 

(h)  Only  one  copy  is  desired  of  above  reports  except 
where  otherwise  noted.  Reports  to  be  signed  by  Company 
Commander,  but  no  letter  of  transmittal  necessary.  Mail  all 
reports  to  address  given  in  Par.  l (a) 
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(i)  Individuals,  detachments  or  organizations  ordered 
to  Balloon  School,  A.  E.  F^,  will  wire  to  C.  O.  of  the  school 
the  hour  they  expect  to  arrive  in  Bourdeaux  as  soon  as  they 
can  learn  the  same,  as  follows: 

C.  O.  BALLOON  SCHOOL, 

SOUGE 

Six  men  from  Meucon  arrive  Bordeaux  6:20  P.  M. 
Friday.  JEWELL  Corp. 

(or) 

Arrive  Bordeaux  8:00  A.  M.  Wednesday. 

GORDON  Lt. 

28.  REQUISITIONS. 

(a)  Requisitions  for  balloon  equipment  which  is  pur- 
chased from  Air  Service  appropriation  should  be  sent 
through  Air  Service  Commanders  as  follows: 

(b)  Companies  serving  with  Corps  and  Armies  at  the 
front  should  secure  all  balloon  maintenance  supplies  from 
the  Balloon  Supply  Officer  at  the  nearest  Air  Park,  the  loca- 
tion of  which  and  general  instructions  regarding  such  field 
requisitions  will  be  controlled  by  the  Balloon  Group  Com- 
mander of  each  Army  Corps. 

(c)  Companies  serving  in  S.  O.  S.  should  address  all 
requisitions  for  balloon  supplies  to  this  office,  except  where 
specific  instructions  have  been  given  for  variations  to  this 
rule. 

(d)  All  requisitions  for  spare  parts  for  transportation, 
except  those  for  winch  and  tender  parts,  will  be  made  direct 
to  the  nearest  Motor  Transportation  Service  Supply  Depot 
or  Repair  Park. 

(e)  Requisitions  for  spare  parts  for  winch,  tender  and 
chartroom  trailers  will  be  forwarded  directly  to  this  office. 

(f)  Stationery  and  office  supplies  should  be  secured  on 
requisition  to  the  nearest  Quartermaster  Depot. 

(g)  See  Balloon  Notes  No.  3 3. 

29.  SERGEANTS. 

(a)  Commanders  of  Balloon  Companies  will,  as  far  as 
possible,  apply  in  their  companies  the  precepts  contained 
in  the  following  letter  from  the  Adjutant  General  of  the 
Army,  dated  May  l5,  1918: 
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The  Commanding  General,  American  Expeditionary 
Forces,  has  recommended  that  more  stress  be  laid  upon  the 
responsibility  in  the  training  of  sergeants.  They  will  be 
imbued  with  the  habit  of  command  and  will  be  given  school- 
ing and  prestige  to  enable  them  to  replace  at  once  casualties 
among  commissioned  officers.  With  this  end  in  view,  the 
Secretary  of  War  directs: 

(a)  Division  and  other  commanders  will  bring  to  the 
attention  of  the  organization  commanders  the  great  import- 
ance of  improving  the  status  of  non-commissioned  officers, 
particularly  of  sergeants,  and  of  perfecting  their  training  to 
the  highest  possible  degree. 

(b)  In  as  far  as  is  consistent  with  facilities  available, 
arrangements  will  be  made  to  separate  sergeants  from  other 
enlisted  men  in  quarters  and  at  mess. 

(c)  Sergeants  will  be  extended  special  privileges  when- 
ever possible. 

(d)  Their  duties  and  responsibilities  will  be  thoroughly 
represented  to  them,  by  means  of  lectures,  school  courses 
and  through  official  intercourse  with  their  immediate  com- 
manders. 

(e)  They  will  be  encouraged  to  study  all  subjects  con- 
nected with  their  profession,  and  in  order  to  accomplish  the 
desired  ends,  officers  will  assist  them  in  every  possible  way. 

(f)  It  is  desired  to  make  the  sergeant  realize  that  his 
position  is  a responsible  one,  and  to  inculcate  in  him  the 
habit  of  command.  He  should  be  encouraged  to  give  his 
ideas  freely  when  called  upon  to  do  so  by  his  officers. 

(g)  Intimate  association  between  non-commissioned 
officers  and  privates  will  not  be  tolerated.  Orders  will  be 
issued  in  all  organizations  forbidding  non-commissioned  offi- 
cers, and  particularly  sergeants,  from  being  on  terms  of 
familiarity  with  privates  and  other  enlisted  men.” 

30.  SIGNATURES,  ABBREVIATIONS,  ETC. 

(a)  In  signing  official  communications,  etc.,  members 
of  Air  Service  should,  in  addition  to  signing,  type  or  print 
name,  followed  by  rank,  etc.  For  example: 

(Typed  or  printed)  JOHN  DOE, 

Capt.  A.  S.  (or  Air  Service) 


THE  WEEKLY  BULLETIN 


Page  Nine 


(b)  111  signatures  the  rank  should  always  follow  the 

name.  The  correct  way  is:  “L.  K.  Jones,  Capt.  A.  S.” 
"‘E.  A.  Wilson,  Sergt.  199th  Balloon  Co.,”  or  “Evans,  Capt.” 
“Wilson,  Sergt.”  The  rank,  etc.,  may  either  follow  on  same 
line  or  placed  below  the  name, 

31.  SUMMARY  COURT. 

(a)  The  provisions  of  Paragraphs  25,  26  and  28,  Man- 
ual for  Courts-Martial,  permits  balloon  company  comman- 
ders to  appoint  their  own  Summary  Court  officers  and  re- 
view their  own  Summary  Court  charges. 

(b)  Summary  Court  charges  are  completed  in  tripli- 
cate. The  first  copy  is  the  record  for  the  company  com- 
mander. The  second  is  a record  for  the  Summary  Court,  and 
the  third  copy,  with  the  least  practicable  delay  after  action 
has  been  taken,  will  be  forwarded  to  the  Judge  Advocate  of 
the  Section  of  S.  O.  S.,  or  to  J.  A.,  of  the  Corps  or  Division 
in  or  which  the  company  is  serving.  (Paragraph  3,  Appendix 
3 M.  C.  M.) 

(c)  All  Summary  Court  charges  should  be  numbered 
consecutively.  A Summary  Court  Officer  being  duly  re- 
lieved should  transfer  all  records  in  his  possession  to  his 
duly  appointed  successor. 

32.  TELEGRAMS. 

(a)  (Read  Par.  ll88  A.  R.)  Great  care  will  be  exer- 
cised in  preparing  telegrams.  Ail  telegrams  sent  to  this 
office  should  be  prepared  in  accordance  with  the  specimen 
shown  below: 

TELEGRAM. 

AVIATION  BALLOON  TOURS, 

Souge,  May  13,  19l8. 

Reference  your  Z 126  Bn  Material  on  requisition  1246 
not  yet  received. 

SMITH  (or)  SMITH, 

O.  B.  Comdg. 

J.  K.  Smith, 

1st  Lt.  A.  S. 

4:10  P.  M. 


(b)  THE  NAME  OF  AN  OFFICER  SHOULD  NOT  BE 


Page  Ten 


THE  WEEKLY  BULLETIN 


INCLUDED  IN  THE  ADDRESS  WHEN  TELEGRAPHING  THIS 
OFFICE.  A telegram  addressed  to  AVIATION  BALLOON 
TOURS  will  reach  the  officer  in  the  Balloon  Section  for 
whom  it  is  intended.  Do  NOT  add  such  words  as  “equip- 
ment,” “personnel,  ’ etc.,  to  above  address. 

(c)  When  an  officer  on  account  of  being  temporarily 
in  command  of  an  organization  or  station,  or  for  any  other 
reason  is  not  certain  he  is  known  at  the  office  to  which  he 
is  telegraphing  he  should  add  “Comdg.”  after  his  surname. 

(d)  If  there  is  another  officer  of  the  same  name  with 
whom  he  may  be  confused  he  should  prefix  his  initials  to  sur- 
name in  signature,  as  “J.  K.  Smith.” 

(e)  An  organization  stationed  in  Advance  Section, 
S.  O.  S.,  or  with  Armies  will  not  be  mentioned  in  connection 
with  its  station  in  same  telegram. 

(f)  Omit  all  words  not  necessary  to  make  the  mes- 
sage clear. 

33.  TRANSFERS. 

(a)  Commanding  Officers  of  Balloon  units,  posts  and 
camps  are  authorized  by  Cir.  8,  O.C.S.O.,  W,  D.  1917,  to 
transfer  officers  and  enlisted  men  to  and  from  organizations 
within  balloon  units  under  their  command  when  travel  is  not 
involved. 

(b)  When  officers  are  transferred  two  copies  or  order 
directing  same  should  be  sent  to  this  office. 

34.  WINCHES. 

(a)  The  abuse  of  balloon  winches  by  American  com- 
panies is  a most  serious  matter  and  it  will  be  necessary  very 
soon  to  take  disciplinary  action  against  company  command- 
ers who  fail  to  take,  proper  precautions  for  the  care  of 
winches  assigned  to  their  companies.  These  Caquot  winches 
and  spare  parts  are  extremely  difficult  to  secure  and  the  out- 
put is  far  from  sufficient  to  fulfill  the  requirements  of  the 
American  Army  in  addition  to  those  for  the  other  allied 
Armits.  The  French  authorities  have  brought  to  our  atten- 
tion officially  that  the  American  balloon  companies  have 
called  for  more  spare  parts  for  our  few  winches  than  all 
French  balloon  companies  combined  have  required  during 
the  entire  time  since  the  Caquot  winch  has  been  adopted. 
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(b)  Company  commanders  are  directed  not  to  make 
alterations  in  the  balloons,  winches  or  other  technical  equip- 
ment assigned  to  them.  Balloons  and  winches  have  been 
constructed  after  careful  design  based  on  sound  engineering 
principles  confirmed  by  extensive  experiments  and  practical 
use.  Whenever  balloon  officers  believe  that  changes  in 
equipment  are  advisable  they  are  invited  to  submit  their 
recommendations  through  Air  Service  channels  to  this  office, 
but  changes  must  not  be  made  until  authorized. 

(c)  Whenever  a balloon  winch  is  ordered  to  a shop  for 
repairs  company  commanders  should  arrange  so  that  the 
winch  operator  who  has  been  handling  it  will  accompany 
the  winch  until  it  is  repaired.  This  will  serve  the  double 
purpose  of  acquainting  the  shop  with  all  the  repairs  needed 
and  acquainting  the  winch  operator  with  the  mechanism  of 
the  winch,  at  the  same  time  calling  his  attention  to  any 
neglect  in  its  care. 
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NOTICE. 

Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after 
1 o’clock  on  the  Thursday  of  each  week,  by  applying  in 
person  to  Lieut.  Drake’s  office  in  the  Instruction  Build- 
ing. Copies  of  each  week’s  issue  will  be  available  until 
the  supply  is  exhausted. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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EXAMPLES  OF  BULLETINS  ISSUED  BY  THE  SECOND 
BUREAU  IN  AN  ACTIVE  SECTOR. 

No.  43 

Bulletin  of  the  13th  of  March,  1917, 

Visibility  good. 

1 .  Situation  of  the  Enemy  Artillery. 

The  batteries  which  bombarded  the  region  of  St. 
Genevieve  and  of  Belleu  cannot  be  discovered  exactly,  but 
it  is  thought  that  batteries  B 2897,  B 2902  and  B 3095 
probably  participated  in  these  bombardments. 


Re°rion  and 
Grouping 

Designation 

Caliber 

Time.  _ _ 

Firing  On 

Source  of 
Information- 

Observation-^- 

Aizy — J 

C56.97 

77 

11:30  AM 

Soupir 

S.R.O.T.,3  pieces 

( 2:15  PM 

■75  ■ ■ 

Ostel— K 

C88.04 

120R 

] ic 

PI.  B'"eunelle 

S.R.O.T.  4 pieces 

( R45  PM 

75'  1 

Battery  B 8489.  Battery  B 8489  is  a battery  of  l50 
millimeters  and  not  210. 


2.  Activity  of  the  Eenemy  Artillery. 

Continually  increasing. 

A fire  of  about  seventy  gas  shells  of  l50  millimeters 
was  observed  on  the  batteries  and  plateau  of  Belleu  and 
incendiary  shells  in  Soissons. 

Objectives:  Pernant  (l50),  Soissons  (l05)-(i50), 
Villeneuve,  La  Pompe  (77),  Belleu  and  the  Plateau  of 
Belleu  (105)-(150)  gas,  St.  Genevieve  (105),  La  Vesle, 
Morin  Woods,  Chassenay  (77)-(l50),  Brenelle  (120R), 
Supir  (77).  The  total  number  of  rounds  fired  was  about 
420  rounds  of  7 7,  240  rounds  of  105,  5o  rounds  of  120R, 
180  rounds  of  150.  Total  of  about  890  rounds. 

3.  Organization  of  the  Enemy. 

Destructions:  Some  trees  were  noted  to  have  fallen 
across  the  roads  from  Maubeuge  and  Beihune  during  the 
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continuation  of  the  rounds  noted  yesterday  at  the  points 
B5499  and  B2212.  The  road  from  Maubeuge  has  been 
cut  east  of  the  Mill  of  Lafaux  at  B9234. 

Smoke:  The  S.  R.  O.  T.  75  observed  at  l:l5  P.  M. 
and  1:45  P.  M.  a smoke,  at  first  black,  then  white  and 
very  thick  near  the  point  180.940 — 312.245  (north  of 
Auffrique.) 

Works:  At  9:30  A.  M.  there  were  forty  workers  near 
Hill  180,  3 southeast  of  Mennejean,  near  point  C.  11.25. 

Five  or  six  carts  drawn  by  horses  were  seen  only  300 
meters  apart. 

At  Cl  1.25  a very  visible  work  was  found. 

9:30  A.  M.  Telephone  linemen  carrying  wire  placed 
a line  along  the  communication  trench  from  C64.9  7 to 

C66.09.  A new  communication  trench  has  been  built 
between  the  point  B967  5 and  B967  7,  where  workers  were 
observed  at  1 :20  P.  M. 

1:3  0 P.  M.  Workers  on  the  plateau,  chiefly  at 
B92.21  and  B89.22. 

4:1 5 P.  M.  Ten  Germans  are  working  on  the  bridge 
across  the  Aisne  and  west  of  the  bridige  of  Tie. 

Large  amount  of  earth  freshly  throw'ii  up  on  Hill 
170.5  at  point  C08.93. 

New  trench  southwest  of  the  Fort  of  Conde,  ending 
at  the  Hill  154.3,  is  protected  by  two  networks  of  barbed 
wire:  A.  D.  sector  east. 

1 :40  P.  M. 

Trains:  12:30  P.M.  9:21  A.  M.  8:43.  M. 

I 8:53  A.M. 

Chateau  La  Mott ^>La  Haue  Miil< >Ange  Gierdien 

Circulation:  Very  active  in  both  directions  on  the 
Chemin  des  Dames  and  the  Maubeuge  Road,  chiefly  from 
the  Ange  Gierdien  to  the  Laffaux  Mill  (wagons,  autos, 
trucks,  horses.) 

Considerable  amount  of  circulation  in  the  two  direc- 
tions on  the  Mennejean  Road,  Nanteuil-La  Fosse. 


THE  WEEKLY  BULLETIN 


Page  Five 


The  most  important  groups: 

9:10  A.  M.  50  men 

Neuville  s/Margival  1:50  P.  M.  40  men 

I — 12:50  P.  M.  50  men 

I 2 groups  So  men  | 

I 2:40  P.  M.  I 200  men  in  column 

I I I 

^ >Laffaux  Mill >Nanteuil< >Meenejean >Sancy 

! Pont  Rouge  | 

I 1 :20  P.  M. — 50  men  50  men 

I 2:05  P.  M.- — 50  men  12:S0  P.M. 

Aviation:  Inactive. 

Drachen:  The  drachen  of  Monampteuil  was  located 
by  three  observation  posts  to  be  at  the  same  point 
(199.540 — 308.300.) 

Two  ascensions.  12:40  P.  M.  to  3:50  P.  M. — 
3:00  P.  M.  to  5:00  P.  M. 

Gas  shells  of  l50  millimeters. 

After  the  bombardment  by  gas  shells  on  the  batter- 
ies Belleau  a fuse  was  found  which  it  may  be  interesting 
to  study. 

JOURNAL  FROM  THE  20TH  TO  THE  21ST  OF  JUNE. 
Enemy  Activity. 

Enemy  Infantry:  Towards  the- end  of  the  day,  the 
enemy,  counterattacked  enegetically  by  our  troops,  had 
been  thrown  back,  in  spite  of  strong  resistance,  out  of 
the  trenches  of  the  Entrepont,  the  Singes  and  for  the 
greater  part  of  the  trench  of  the  Elfs,  of  which  he  only 
holds  now  a small  element. 

We  captured  during  the  course  of  the  action  from  the 
20th  to  the  2lst,  fifty-one  prisoners  of  the  25  8th 
Regiment,  and  many  machine  guns,  of  which  one  is  of 
a light  model. 

Order  of  Battle. 

Identifications: 

78  D.  Res. 

25 8th  Regiment  Res.  (2nd  and  3rd  Battalions) 
total  of  5 1 prisoners,  of  which  twelve  are  from  sani- 
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tary  sections,  captured  in  the  trenches  of  the  Entre- 
pont  and  Singes. 

25 9th  Regiment  and  the  260th  Regiment,  from 
the  declartions  from  prisoners. 

5th  D.  Garde: 

Possibility  of  relief  work  north  of  the  Ailette  and 
possible  presence  of  this  infantry  division  in  the 
region  of  Allemant  (prisoners  declarations.) 

Enemy  Artillery. 

Greater  activity  north  of  the  Ailette,  very  marked 
in  the  region  of  the  Mount  Singes,  where  the  enemy 
delivered  a violent  barrage  Pre  from  9:00  P.  M.  to 
11:30  P.  M.  and  from  6:40  A.  M.  to  7:20  A.  M.  and  at 
4:30  P.  M.  There  is  also  noted  a fire  of  80  rounds  on 
the  batteries  of  Jumencourt  from  ll:50  P.  M.  to 
12:15  A.  M. 

Circulation  Back  of  the  Front. 

A few  soldiers  continue  to  walk  along  the  Courson 
Road  to  Aiiizy  ui  the  Mortier  Wood. 

Study  of  the  Photo  No.  Bl700  permits  the  discov- 
ery of  a small  switch  from  the  narrow  gauge  railway 
going  from  Anizy  to  Brancourt,  separating  at  the  cross 
roads  southwest  (8592)  of  the  Chateau  Motte  and 
penetrating  into  the  Wood  of  the  Mortier.  There  is 
a material  depot  at  88.94.  These  two  points  have  been 
fired  on  by  our  artillery. 

Enemy  Aviation  Not  Active. 

Four  enemy  avions  reconnoitered  our  lines  at  a low 
altitude  at  daybreak. 

Drachens.  Seven  enemy  drachens,  profiting  by  a 
short  period  of  good  visibility  of  our  lines,  ascended 
about  6:00  P.  M. 

General  characteristics  of  the  day,  characterized  by 
strong  resistance  on  the  part  of  the  enemy  on  the  front 
of  Mount  Singes  and  northeast  of  Moisy  Farm, 
(155.9.) 

Note  for  Information  Officers. 

There  is  need  to  redouble  the  diligence  in  watching 
the  front  of  Mount  Singes,  the  wood  of  Hill  160,  for 
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the  reasons  mentioned  in  the  questions  put  to  the  pris- 
oners. The  smallest  indication  of  the  enemy’s  activity 
in  the  reports  at  the  end  of  the  day.  In  addition,  greater 
attention  should  be  paid  to  the  indications  that  permit 
reliefs  taking  place  north  of  the  Ailette  and  in  the 
region  east  of  the  Hill  160. 

(This  information  to  be  sent  to  the  chiefs  of 
the  battalions  interested.) 
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New  Battery  12.13.  The  Bulletin  of  the  14th  of  July 
advised  that  this  battery  be  watched.  Balloon  93  at  the 
same  time  saw  flashes  that  located  it  at  13.12  (same  objec- 
tive and  probably  the  same  caliber.)  These  two  reports 
led  to  the  placing  of  a new  battery  which  we  will  call 
provisionally  Cl 2. 13. 

Activity  of  the  Enemy  Artillery  for  the  Day. 

Activity  marked  in  the  region  of  the  Woods  of 
Aulnes,  (120  rounds  of  l50  from  10:00  a.m.  to  12  noon 
noon,  60  rounds  of  lOS  to  150  from  4:20  to 
5:00  P.  M.) 

Scattered  fires  during  the  afternoon  on  the  usual 
objective  (Mount  of  Singes,  Vauselles,  Jumencourt, 
Leuilly,  Mount  of  Combes  and  Vauxaillon.) 

During  the  evening  90  rounds  of  105  on  the  Mount 
of  Combes  and  Leuilly. 

Night  quiet  with  the  exception  of  fire  on  Fontaine 
St.  Rem  and  the  Aubes-Cerres. 

From  3:45  A.  M.  to  4:25  A.  M.  considerable  amount 
of  activity  from  the  batteries  near  the  Montaine  Farm 
and  north  of  Pinon. 

Drachen.  Molinchart,  Vaucelles,  south  of  Voiges, 
Oberet. 

ATTACK  ON  ENEMY  BALLOON  OCTOBER  24,  1918. 

1.  The  experience  of  an  American  aviator  during  a 
recent  attack  upon  an  enemy  balloon,  and  the  effect  of 
enemy  machine-gun  fire  from  the  ground,  from  the  view- 
point of  the  attacking  plane,  is  of  interest  to  our  service, 
and  the  lesson  to  be  drawn  from  it  is  valuable.  His  state- 
ment is  as  follows: 

“The  attack  was  made  due  north  and  on  a line 
with  the  balloon,  which  was  at  a height  of  about 
500  meters.  As  I approached  and  opened  fire,  I 
- could  plainly  see  a barrage  of  incendiary  bullets 
directly  in  my  path.  The  balloon  was  burning 
from  my  first  burst  of  fire,  and  I was  able  to  turn 
before  reaching  the  defensive  barrage.  Had  1 been 
forced  to  go  through  this  barrage  my  plane  would 
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have  been  hit  and  possibly  brought  down.  On 
the  occasions  of  other  attacks,  when  the  machine 
gunners  below  have  fired  directly  on  my  plane  as 
it  approached  for  the  attack,  I have  noticed  that 
the  tracers  passed  behind  me,  and  seldom  in  front. 

It  is  my  opinion  that  individual  machine-gun  fire 
from  the  ground,  aimed  directly  at  the  attacking 
plane,  is  generally  ineffective.  Attacks  may  be 
driven  off  if  a strong  barrage  is  put  up  in  front  of 
the  plane,  perhaps  500  yards  from  the  balloon, 
and  if  the  plane  succeeds  in  getting  through,  the 
entire  barrage  can  be  shifted  in  front  of  the  plane 
again.  It  may  be  taken  as  a certainty  that  when 
his  plane  is  close  enough  to  the  balloon  to  open 
fire,  it  must  travel  on  a straight  line,  and'the  short- 
ening of  the  machine-gun  barrage  from  the  ground 
should  be  comparatively  easy,  especially  after  a 
little  practice.  It  may  be  of  value  to  the  defensive 
organization  of  the  balloon  to  know  that  when 
there  is  an  anti-aircraft  barrage  on  one  side  of  the 
balloon  to  protect  it  from  attack,  the  enemy  will 
turn  and  attack  from  the  other  side,  which  may 
be  anticipated  by  the  machine  gunners  in  moving 
their  barrage.” 

2.  It  is  suggested  that  this  information  be  transmit- 
ted to  company  commanders  with  a view  of  instructing 
machine  gunners  and  improving  their  methods  of  balloon 
defense.  When  possible  all  machine  gunners  might  be 
assembled  on  a ground  range  and  practice  in  firing  on  two 
targets  of  at  least  5 00  yards  range,  shifting  from  one  to  the 
other  and  back  again.  Practice  barrage  might  also  be  tried 
in  the  air,  when  it  can  be  done  without  danger.  The  moral 
effect  of  a machine  gun  barrage  on  an  attacking  plane  is  as 
important  as  fire  for  destruction,  for  effective  work  may 
save  many  of  our  balloons. 

By  order  of  Major  Paegelow, 

WINFRED  C.  MAC  BRAYNE,  • 
First  Lieut.  F,  A.,  U.  S.  A. 
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QUESTIONS  ASKED  IN  BALLOON  SCHOOL,  A.  E.  F. 

TOPOGRAPHY 

These  questions  may  be  supplemented  by  others  of  equal 
importance.  Usually  ten  questions  are  given  in  written  ex- 
amination; five  in  oral. 

1.  How  many  meters  are  there  between  the  Equator  ami 

the  North  Pole? 

2.  One  centigrade  latitude  equals  what  metric  unit? 

3.  Give  approximate  and  accurate  equivalents  in  U.  S. 

Standards  of  the  following: 

(a)  1 motor  (m) 

(b)  1 .kilometer  (km) 

(c)  1 hectare  (hec) 

(d)  1 Litre  (L) 

(e)  1 kilogram  (kg) 

(f)  1 grade  (g) 

(g)  1 mil,  etc.,  etc. 

4.  1 Kilogram  per  om  how  many  pounds  per  Sq.  In.? 

5.  How  much  does  a liter  of  pure  water  weigh? 

6.  What  is  topography?  Cartegraphy? 

7.  What  does  “datum  plane”  mean?  Sea  level? 

8.  What  is  the  meaning  of  counter-plane?  Of  vertical 

interval  (or  in  French  equi-distance)  ? 

9.  What  distance  is  represented  by  mm.  on  a 1 /5000 

map. 

1/10,000  and  1/20,000  map? 

10.  What  is  altimetry  and  how  shown  on  French  maps? 

11.  (Omitted.) 

12.  (Omitted.) 

13.  Show  by  a drawing  the  methods  of  obtaining  a profile 

along  a given  line  on  a contoured  map. 

14.  What  is  a valley?  A “thalweg”?  A water  shed?  A 

ridge?  A ravine?  A Col.?  A pass? 

15. ^  Illustrate  ridge  line;  valley  line. 

16.  How  does  this  drop  of  water  flow?  (On  contoured 

maps)  (On  hachured  map) 

17.  What  are  lines  of  change  of  slope? 

18.  What  is  a military  crest? 

19.  Illustrate  a pass.  A spur.  (Contours) 

20.  (Omitted.) 

21.  What  three  projections  are  used  in  making  French 

maps?  What  is  used  for  artillery? 
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22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 
3 2. 


Give  the  co-ordinates  of  this  point.  (Use  firing  chart 
with  kilometric  squares,  1/20,000,  1/10,000,  etc.) 
What  are  the  4 figure  and  6 figure  abridgements  of 
above  co-ordinates? 

What  is  a “triangulation  point”? 

What  is  the  center  of  the  Bonne  projection?  Of  the 
Lampert  projection?  How  is  the  latter  numbered? 

To  what  two  lines  are  the  x-lines  and  y-lines  of  the 
Lambert  kilometric  grid  parallel? 

What  methods  of  shading  are  used  in  map  construc- 
tion? Whence  the  light? 

Compare  the  American  and  French  methods  of  making 
hachured  maps. 

Compare  the  direction  of  hachures  and  contours  on 
the  same  slope. 

What  maps  are  called  “Plans  Directeur”?  “Etat 
Major”? 

What  scales  are  used  on  the  “Firing  Charts”?  On  the 
Staff  Maps? 


Describe  the  German  1 /25,000  war  map. 

Give  the  conventional  signs  of  the  following: 


(a) 

(b) 

(c) 

(d) 
(c) 
(f) 


church 
water  mill 
wind  mill 
bridge 
swamp 
mud  road 
(ni) 


(g)  improved  road 

(h)  cemetery 

(i)  firing  trench 

(j)  shelters 

(k)  narrow-gauge 

(l)  anti-aircraft 
battery,  etc.,  etc. 


NOTICE. 

Commissioned  Officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after 
1 o’clock  on  the  Thursday  of  each  week,  by  applying  in 
person  to  Lieut.  Drake’s  office  in  the  Instruction  Building. 
Copies  of  each  week’s  issue  will  be  available  until  the  supply 
is  exhausted. 


THE  WEEKLY 

BULLETIN 

OF  THE  SCHOOL  OF  INSTRUCTION 
ARMY  BALLOON  SCHOOL 
ARCADIA,  CALIF. 


Vol.  1,  No.  12  Thursday,  Dec.  12,  1918 

Edited  by  R.  A,  Drake,  2nd  Lieut.  A.  S.  M.  A. 


A Medium  for  Collecting*  and 
Imparting  Information  in  Re- 
gard to  Balloon  Observation 


FOR  OFFICIAL  USE 
ONLY 


CONTENTS  OF  THIS  ISSUE 

History  of  United  States  Army 

Balloon  School,  Arcadia,  California 


Page  Two 


THE  WEEKLY  BULLETIN 


SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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1 o’clock  on  the  Thursday  of  each  week,  by  applying  in 
person  to  Lieut.  Drake’s  office  in  the  Instruction  Building. 
Copies  of  each  week’s  issue  will  be  available  until  the  supply 
is  exhausted. 
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HISTORY  OF  UNITED  STATES  ARMY  BALLOON  SCHOOL, 
ARCADIA,  CALIFORNIA. 

1. 

About  March  I3th,  1918,  Colonel  W.  N.  Hensley,  Jr., 
came  to  Arcadia,  California,  with  three  lieutenants,  pre- 
paratory to  organizing  a balloon  school.  Some  equipment 
came  at  this  time,  but  it  was  not  until  later  that  additional 
officers  and  men  arrived.  June  12th,  two  companies  arrived 
from  Camp  John  Wise,  Texas,  and  one  from  Ft.  Omaha, 
Neb.  Four  other  balloon  companies  increased  the  size  of 
the  camp  later  in  July. 

On  May  l3th,  1918,  authority  to  start  construction  of 
the  Balloon  School,  Arcadia,  California,  was  received.  The 
estimated  cost  was  $360,000.  On  June  l8th  the  actual  con- 
struction of  offices,  storerooms  and  latrines  commenced. 
By  September  26th,  1918,  but  one  hundred  and  one  days 
from  the  time  the  actual  construction  began,  all  construc- 
tion from  the  original  plans  was  completed.  On  October 
lOth,  the  following  buildings  were  accepted  as  conforming 
to  specifications:  10  mess  halls,  8 barracks,  4 latrines  and 
bath  houses,  5 hose  house  buildings,  in  addition  to  the  Com- 
manding Officer’s  quarters,  the  Hospital,  Guard  House,  Com- 
pany Store  Building,  Post  Exchange,  Post  Headquarters,  Aero 
Supply  and  Quartermasters’  Supply  Building,  two  additional 
latrines,  Officers’  Mess,  Photo  Laboratory,  converted  Com- 
pany store,  Sanitary  Sewers,  Gas  Mains  and  Water  Works. 
By  November  20th,  seven  Company  Headquarters  and  the 
Post  Signal  Office  were  completed. 

During  this  work  of  construction,  the  actual  work  of 
getting  balloons  in  the  air  for  instruction  purposes,  was 
rapidly  being  accomplished. 

On  June  I6th,  two  days  before  actual  construction 
began,  the  first  balloon  was  filled  from  cylinders  brought  to 
Arcadia  from  Ft.  Omaha,  Neb.,  by  the  66th  Balloon 
Company. 

Manufacture  of  gas  at  the  Arcadia  Camp  was  delayed, 
owing  to  the  fact  that  on  July  I2th  the  first  silicon  plant 
was  received  in  a damaged  condition,  but  in  a week’s  time 
the  plant  was  repaired  and  gas  was  made.  By  June  23rd 
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two  balloons  were  flying;  by  July  lOth  four  balloons.  By 
this  latter  date  there  were  fourteen  officers  and  seventeen 
cadets  on  the  flight  list.  The  officers  of  the  post,  from  the 
Commanding  Officer  down,  v/ere  taking  the  twenty-four- 
hour  passing  out  course  that  had  been  outlined  by  Wash- 
ington. Ten  men  were  qualified  as  Aerial  Observers  accord- 
ing to  the  qualifications  then  existing,  by  July  20th,  l9l8. 
About  this  time  cadets  began  to  arrive  in  larger  numbers  to 
take  the  air  course.  July  27th  saw  one  hundred  and  one 
cadets  enrolled  at  the  Post. 

The  number  of  balloons  in  the  air  steadily  kept  pace 
with  the  increasing  number  of  students.  By  July  27th,  six 
balloons  were  flying  regularly. 

To  instruct  the  students  in  the  elements  of  observation, 
each  day  an  auto  truck  carried  up  Mt.  Wilson  (altitude  5886 
feet,  affording  a remarkable  view  of  the  same  country  as 
observed  from  the  balloon)  cadets  who  spent  the  day  study- 
ing the  territory  and  observing  simulated  battery  flashes. 
The  success  of  this  method  of  instruction  was  instantly 
apparent.  A number  of  the  students  could  learn  the  funda- 
mentals of  the  work  simultaneously  without  having  their 
attention  distracted  by  the  disconcerting  sensation  of  being 
in  a balloon  basket.  Further  developments  of  this  instruc- 
tion were  confidently  awaited. 

August  5th  saw  the  maximum  number  of  balloons  in 
the  air— eight.  Three  officers  and  ten  cadets  were  the 
first  students  to  complete  the  twenty-four  hours  advanced 
flying  course.  Date,  August  lOth,  1918.  The  ten  cadets 
were  immediately  recommended  for  commissions. 

The  school  was  now  well  organized.  The  work  was 
well  systematized  and  the  greatest  effort  was  over.  It 
appears  to  be  a simple  task  to  inflate  eight  balloons  and 
keep  them  in  the  air  from  sunrise  to  sunset.  However, 
the  construction  of  balloon  beds,  the  maintainance  of  the 
repair  shop  for  keeping  the  balloons  in  good  condition,  the 
manufacture  of  hydrogen  gas,  the  surveying  of  the  country 
and  staking  out  of  targets,  the  bombing  and  flashing  to  simu- 
late enemy  batteries  firing,  the  construction  of  telephonic 
lines,  mapping  the  country  and  tabulating  the  detailed  infor- 
mation sent  down  by  the  balloons — each  of  these  problems 
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required  painstaking  and  faithful  work  to  accomplish  the 
results  that  were  accomplished. 

The  spirit  of  co-operation  with  the  authorities,  both  mili- 
tary and  civil,  made  the  Arcadia  Balloon  School  stand  out  as 
one  of  the  best  examples  of  a disciplined  military  institution 
from  the  start.  The  enlisted  men  were  contented,  their 
morale  was  always  high,  and  their  good  conduct  led  to  the 
extension  of  privileges  that  were  scarcely  ever  abused. 

A magnificent  swimming  pool  aided  materially  in  pro- 
viding an  excellent  means  of  amusement  ^nd  exercise. 

The  post  band  of  twenty-eight  members,  together  with 
the  formal  guard  mount,  added  a very  welcome  touch  of 
military  formality  that  subtly  increased  the  growing  esprit 
de  corps. 

An  enlisted  mens’  paper,  “The  Observer,”  edited  and 
published  by  selected  men  of  the  companies,  was  a medium 
for  the  interchange  of  ideas  and  personalities  that  has  been 
most  helpful. 

II 

The  second  era  of  the  Arcadia  Balloon  School,  if  it  can 
be  called  such,  was  instituted  when,  at  the  advice  of  the 
French  Mission,  the  ground  course  for  observers  was 
transferred  from  Ft.  Omaha,  Neb.,  to  Arcadia.  This  meant 
that,  essentially,  the  Arcadia  Balloon  School  was  not  to  be 
merely  a flying  school,  but  a school  that  would  give  the 
student,  in  addition  to  air  work,  the  very  essential  ground 
training  that  is  preliminary  to  his  air  work. 

About  the  middle  of  September,  I9l8,  a large  part  of  the 
staff  of  the  Omaha  Ground  School  was  transferred  to  Arca- 
dia. Under  the  supervision  of  the  experts  of  the  French 
Mission,  who  furnished  outlines  for  the  courses  and  supplied 
the  latest  information,  the  instructors  organized  courses  in 
the  following  subjects: 

Artillery  for  Balloon  Observers. 

Aerial  Photography. 

Panoramic  Perspective. 

Observation  and  Orientation. 

Illustrated  pamphlets  were  printed  in  each  of  these  sub- 
jects, giving  the  lectures  in  full.  A confidential  Weekly 
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Bulletin,  printed  for  the  officers,  informed  them  of  all  the 
new  developments  that  were  taking  place  abroad. 

The  first  students  to  take  this  revised  ground  course 
were  the  officers  in  the  Post-— again  from  the  Commanding 
Officer  down. 

As  the  work  in  the  balloon  basket  was  the  most  expen- 
sive and  most  liable  to  interruption,  more  and  more  work 
was  instituted  on  the  ground.  Stereopticon  slides  were 
made  of  simulated  shell  bursts— single  rounds  and  salvo 
fire— so  that  in  the  artillery  laboratory,  students  could 
observe  these  flashes  and  locate  them  exactly  as  they  did 
in  the  balloon.  Maps  and  vertical  aerial  photographs  were 
furnished  for  this  work. 

The  Arcadia  School  was  the  first  balloon  School  to  have 
the  exclusive  use  of  aeroplanes  to  photograph  the  targets 
observed  from  the  balloon.  Prints  of  these  targets  were 
used  to  correct  the  students’  maps  in  the  photography 
laboratory  before  the  student  went  up  into  the  balloon. 
Oblique  and  vertical  aerial  photographs  were  used  largely  in 
the  mountain  observation  work  to  help  the  student  learn  the 
territory,  and  in  the  balloon  basket  a complete  file  of  the 
targets  on  which  artillery  fire  was  regulated,  was  furnished. 
This  was  a tremendous  step  taken  in  the  right  direction. 

Early  in  October  the  further  development  of  the  moun- 
tain observation  camp  was  instituted.  So  much  time  had 
been  lost  going  to  and  from  the  mountains  every  day  that  a 
camp  was  constructed  on  one  of  the  highest  peaks,  and  as 
soon  as  the  mist  cleared  away  in  the  morning  the  students 
v/efe  in  the  observation  building  studying  the  territory 
spread  out  below  them,  or  directing  simulated  artillery  fire 
In  the  evenings  the  students  continued  to  correct  their  maps 
(later  to  be  used  in  the  balloon  basket)  coloring  in  promi- 
nent orchards,  washes,  or  other  salient  points,  correcting 
their  maps,  adding  names  of  roads,  railroads,  towns,  etc. 

The  main  flight  course  was  but  slightly  altered.  Longer 
flights  were  instituted,  additional  precautions  were  taken 
to  combat  the  threat  of  the  ‘'Santa  Ana’s” — -wind  storms 
from  the  desert.  The  establishment  of  a centralized  chart 
room  was  also  in  the  nature  of  development  rather  than  a 
change. 

A model  chart  room  and  basket  gave  the  students  con- 
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Crete  ideas  as  to  how  their  work  should  be  accomplished  in 
the  air  and  on  the  ground.  Direct  supervision  of  these  cen- 
tralized chart  rooms  was  a valuable  aid  to  increasing  the 
student’s  efficiency  in  very  important  work  of  record 
keeping. 

Situating  of  the  front  lines  by  means  of  powder  smudges 
simulating  Bengal  fires  was  a development  that  has  probably 
never  been  instituted  in  any  balloon  school  except  at  that 
greatest  school  of  all— the  front. 

Improved  balloon  beds— blasting  out  "he  old  grand  stand 
facing  the  race  track  to  provide  wind  protection  and  drain- 
age facilities  for  the  coming  winter,  development  of  basket 
and  balloon  equipment,  a constantly  increasing  number  of 
vertical  and  oblique  photographs  of  the  environs  of  the  bal- 
loon school,  construction  of  a telephone  line  connecting  Mt 
Wilson  with  the  balloon  school  proper,  constant  improve- 
ment of  both  the  quality  of  the  gas  (99.2  per  cent  pure 
hydrogen)  and  quantity  (20,000  cubic  feet)  per  hour  by 
September  12,  1918- — sufficient  for  eight  or  nine  balloons  of 
the  Cacquot  type,  improved  maps  for  use  in  the  labora- 
tories and  in  the  balloon  basket— all  these  were  a result  of 
the  essential  and  excellent  work  of  the  balloon  school’s 
‘‘S.  O.  S.,”  that  constantly  had  the  one  ideal  in  view,  i.  e., 
to  make  Arcadia  the  best  and  most. efficient  balloon  school 
in  the  world. 

The  work  of  the  enlisted  specialists,  school  had  been 
going  forward  steadily.  In  addition  to  the  development  of 
a ^‘flying”  target  for  machine  gun  practice,  * **the  training 
of  chart  room  specialists,  telephone  men  *^*and  rigging  repair 
men,  had  been  successfully  keeping  pace  with  the  constantly 
increasing  demands  from  Washington. 

On  October  1st,  Col.  W.  N.  Hensley,  Jr.,  was  relieved 
from  active  command  of  the  Post  by  Major  Max  C.  Fleisch- 
mann.  Major  Fleischmann’s  aid  in  procuring  the  French 
Mission  and  inspecting  the  work  of  the  balloon  schools  dur- 


*A  silhouette  aeroplane  which  slides  across  skyline  on  cable 
400  meters  distant— range  situated  in  cah5mn  nhrth  of  [Balloon 
School.  ' ' ' • . ^ , 

**By  using  an  army  balloon  as  a support  for  one  end  of  the 
atennae,  at  a height  of  2800  feet,  the  Balloon  School  was  enabled 
to  receive  wireless  messages  from  the  Brooklyn  Navy  Yard,  more 
than  three  thousand  niiles  away. 
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iiig  the  times  of  greatest  difficulty,  had  already  made  him 
well  known  to  the  members  of  the  balloon  school  staff,  so 
that  the  change  of  Commanding  Officers  was  accomplished 
without  the  loss  of  a moment  in  the  steadily  increasing  effi-^ 
ciency  of  the  school. 

The  number  of  accidents  in  connection  with  the  opera- 
tion of  the  balloon  school  has  been  exceptionally  small  and 
the  health  of  the  command  good.  On  August  lOth  a 
Cacquot  balloon  broke  away,  carrying  seven  hundred  and 
fifty  feet  of  cable.  A rip  landing  was  made  with  the  balloon 
undamaged.  The  explosion  of  a cannon  used  by  the  bomb- 
ing detail  caused  two  deaths  and  wounded  several  men. 

On  October  I7th  a balloon  exploded  while  in  the  air, 
but  the  cadet  in  the  basket  was  not  ’ seriously  injured.  In 
another  instance,  on  October  l8th,  a lieutenant,  who  was 
in  a balloon  that  broke  loose  from  the  winch,  descended 
safely  in  a parachute.  These  are  the  outstanding  accidents 
that  endangered  the  lives  of  the  personnel  of  the  Post  to 
any  extent. 

The  influenza  epidemic  was  successfully  combated  in 
this  camp.  On  October  25th,  when  the  influenza  epidemic 
was  at  its  height,  there  were  one  hundred  and  thirty-seven 
influenza  and  fifteen  pneumonia  cases  in  the  hospital.  By 
November  8th,  there  were  ninety-six  cases  of  influenza  and 
thirty-five  of  pneumonia.  Twelve  deaths  resulted  from 
pneumonia,  but  none  from  influenza. 

The  results  accomplished  by  the  school  in  the  training 
of  observers  affords  the  best  conclusion  to  this  resume  of 
the  school’s  activities.  The  following  table  is  self  explana- 
tory: 

June  12,  1918  (Date  the  First  Balloon  Ascended) 
to  December  6,  1918. 


Number  of  Cadets  commissioned  as  Officers. ll6 

Number  of  Observers  rated  at  Arcadia*''". 126 

Number  of  Maneuvering  Officers  recommended  at 

Arcadia  3 7 

Total  number  of  Officers  and  Cadets  who  received  some 

training  at  Arcadia 344 


*NOTE:  13  men  ccmpleted  Air  Course  at  Arcadia,  but  were  ' 
ordered  away  before  completing  Aerial  Ground  Course. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

* Capt.  S.  C.,  (Aero.) 
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ARTILLERY  EXAMINATION. 

October  12,  1918. 

1.  (a)  What  characteristics  differentiate  F.  A.  from  H.  A., 

giving  dividing  line  in  size. 

(b)  What  are  the  characteristics  considering  length, 

angle  of  fire  and  trajectory  of:  (1)  guns, 

(2)  howitzers,  (3)  mortars. 

(c)  Give  examples  of  each  of  the  following:  (l) 

horse  drawn,  (2)  tractor  drawn,  (3)  R.  R. 
Artillery. 

11.  (a)  Name  the  two  general  classes  of  projectiles.  State 

which  is  used  for  aerial  observation  and  name 
its  parts. 

(b)  Is  a delay  fuse  good  for  aerial  observation? 

Why?  (2  cases.) 

(c)  When  can  you  ask  for  a round  of  shrapnel? 

III.  (a)  Draw  a diagram  showing: 

(1)  Trajectory. 

(2)  Angle  of  Site. 

(3)  Angle  of  Elevation. 

(4)  Angle  of  Incidence. 

(b)  Sketch  showing: 

(1)  Deflection. 

(2)  Converging  Fire. 

(3)  Diverging  Fire. 

(4)  Parallel  Fire. 

(c)  What  is  the  correction  of  the  moment? 

IV.  (a)  Diagram  the  ellipse  of  dispersion  showing  the 

center  of  impact,  the  zones  for  range  and  per- 
centage of  shots  in  each  zone. 

(b)  What  is  a ‘Tork?” 

(c)  If  the  field  probable  error  for  a lS5  mm.  howitzer 

firing  at  6000  M.  is  48  meters  and  after  20 
shots,  we  find  16  overs  and  four  shorts,  where 
is  the  center  of  impact  with  respect  to 
the  target? 
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V.  (a)  Name  the  three  stages  of  Percussion  Precision 

Adjustment. 

(b)  When  is  an  Artillery  Target  used? 

VI.  (a)  What  is  chief  means  of  liaison  between  Artillery 

and  Balloon?  How  can  we  be  reasonably  sure 
of  uninterrupted  conversation? 

(b)  What  information  does  an  Observer  get  from  a 
B.  C.  before  a shoot? 

VIL  (a)  Of  what  is  Division  Artillery  composed? 

(b)  What  service  at  Army  Corps  Hqrs.  is  of  particular 
interest  to  Observers. 

VIII.  (a)  What  is  chief  function  of  Army  Corps  Artillery 
in  an  attack  in  a Sector? 

(b)  Name  suitable  targets  for  each  of  the  following: 

( 1 ) 7 5 mm.  gun. 

(2)  l55  mm.  howitzer. 

(3)  222  mm.  mortar. 


ARTILLERY  EXAMINATION. 

November  4,  1918. 

I.  (a)  Give  three  different  classes  of  rigid  gun  carriages. 
Give  examples  in  calibers. 

(b)  State  briefly  the  characteristics  and  limitations  of 
Artillery. 

II.  (a)  Explain  fully  the  rotating  band;  how  attached; 

what  purpose  it  serves;  what  dangers  it  pre- 
sents. 

(b)  Describe  the  effect  obtained  with  steel  shell, 
delay  fuse  on: 

(1)  Dry  ground. 

(2)  Wet  ground. 

(3)  Firing  at  different  angles  of  incidence. 

III.  (a)  Define: 

Angle  of  Incidence. 

Angle  of  Site. 

Corrector. 

Indirect  Laying. 

(b)  Give  commands  for  Battery  and  Plateau  Salvos. 
When  is  this  method  of  fire  used? 
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IV.  (a)  Describe  the  50  per  cent  Zone  and  Probable  Error, 
(b)  In  firing  24  shots  at  a target  we  observe  12  over 
and  eight  short.  Where  is  C.  I.  with  respect  to 
target  in  Range  P.  E.— 45  meters? 

V.  (a)  In  Percussion  Precision  Adjustment- — In  Trial 
Fire:  After  first  getting  one  (1)  over  at  3400 
and  then  one  (1)  short  at  3 300  (P.  E. — 25m.) 
What  will  you  do  next? 

(b)  In  Percussion  Precision  Adjustment — Fire  for 
Improvement:  Firing  a series  of  12  shots  at 
3350  you  observe  three  overs  and  seven  shorts 
(P.  E.— 25m.)  What  do  you  do  next? 

VI.  (a)  State  six  things  that  Balloon  Observer  must  know 
from  B.  C.  before  regulating  Artillery  fire. 

(b)  Describe  fully  the  basic  idea  in  grouping  Artillery, 

of  the  Army,  Corps  and  Division. 

(c)  Describe  the  Counter  Battery  Phase  of  the  Pre- 

liminary bombardment  of  an-  attack. 

(1)  What  does  the  Artillery  attempt  to 

accomplish? 

(2)  Give  what  facts  you  know  about? 

(a)  Calibers  used. 

(b)  Ammunition  necessary  to  demolish 

a casemated  German  battery 
(with  l55  mm.  Howitzers.) 

(c)  Use  of  gas  shells. 

Be  specific- 

show  your  work  in  all  cases  of  problems. 

Each  half  of  the  first  five  questions  .counts  7;  each  par^ 
of  question  six  counts  l'^. 

Put  statement  at  end  of  paper  that  you  have  not  received 
or  given  help  in  this  examination. 
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Weight 

(20) 


(40) 


Photo  No.  527 

PHOTOGRAPHY  EXAMINATION. 

October  28,  1918. 

I.  ON  MAP.  Represent  by  a pencil  rectangle, 

four  lines  as  the  exact  boundaries  of  the 
area  that  your  photograph  covers  on  the 
map. 

II.  ON  TRACING  PAPER.  Lay  your  tracing 

paper  over  the  photograph,  pin  down 
with  thumb  tacks  along  the  edge  of  pho- 
tograph so  that  print  is  not  punctured. 
Then  using  conventional  signs.  (Note: 
Use  the  standard  conventional  signs  as 
as  far  as  possible,  but  indicate  the  mean- 
ing of  all  signs  by  a legend  on  the  tracing 
paper)  indicate  on  the  tracing  paper  in 
their  exact  position  the  following  ob- 
jects: 

(a)  A certain  number  of  dugouts  under 

the  course  of  construction  in 
trenches. 

(b)  Concrete  machine  gun  shelters  in 

the  course  of  construction. 

(c)  Indicate  by  pencil  shading  as:  The 

tops  of  hills. 

(d)  A camouflage  screen  along  a road. 

(e)  Two  large  series  of  dugouts. 

(f)  Two  observation  posts. 

(g)  One  battery  with  overhead  cover 

(casemated)  that  is  occupied. 

(h)  Six  batteries  with  epaulements 

(breastworks)  that  are  occupied. 

(i)  One  battery  with  epaulements  that 
is  occupied. 

(j)  Five  telephone  cable  trenches. 

(k)  A switch  on  a narrow  gauge  railway. 
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(20) 

(10) 

(10) 


(20) 

(7) 

(7) 

(6) 

Weight 

(10) 

(40) 


III.  ON  WHITE  PAPER. 

(a)  Copy  all  printing  and  symbols  on 

photograph  and  write  the  full 
English  equivalent  for  each 
symbol. 

(b)  What  type  of  photograph  is  this? 

(3)  What  other  types  are  there? 
(2)  Is  this  photograph  taken  at 
higher  or  lower  elevation  than  is 
ordinarily  the  case  with  this 
type? -(2)  Focal  length  remain- 
ing the  same,  does  a vertical  pho- 
tograph include  a large  or  a 
small  area  when  it  is  taken  at  an 
extremely  high  altitude? - (3 ) 

IV.  ON  TRACING  PAPER. 

(a)  Indicate  graphically,  as  100m.,  on 

your  tracing  paper,  100  meters 
to  the  scale  of  your  photograph. 

(b)  ON  WHITE  PAPER.  Explain  fully 

how  you  obtained  the  above 
scale. 

(c)  ON  WHITE  PAPER.  Explain  fully 

with  diagrams,  four  ways  in 
which  shadows  help  us  in  the  in- 
terpretation of  photographs. 

Photo  No.  453 

PHOTOGRAPHY  EXAMINATION. 

October  24,  1918. 

I.  Draw  a rectangle  on  the  map  bounding  the 

era  covered  by  the  photograph. 

II.  Place  your  tracing  paper  over  the  photo- 

graph, pin  down  with  thumb  tacks  along 
the  edge  of  the  photograph  so  that 
print  is  not  punctured.  Trace  the  out- 
line of  the  photograph  and  the  follow- 
ing, using  conventional  signs. 
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(40) 


(4) 

1. 

A large  wood. 

(4) 

2. 

A cultivated  field  showing  limits  oi 

cultivation. 

(4) 

3. 

The  Trench  de  la  Cote  188. 

(4) 

4. 

Two  types  of  communication 

trenches. 

(4) 

5. 

Four  telephone  lines. 

(4) 

6. 

A supply  depot. 

(4) 

7. 

Two  observation  posts. 

(4) 

8. 

A battery  of  three  guns. 

(4) 

9. 

Five  batteries  of  four  guns. 

(4) 

10. 

Two  dugouts. 

III.  Answer  the  following  relative  to  the  pho 


tograph: 

(2) 

1. 

What  is  the  file  number?  The 
co-ordinates  of  the  approximate 
center  of  the  picture? 

(2) 

2. 

What  was  the  hour,  day,  month 
and  year  when  it  was  taken? 

(2) 

3. 

At  what  altitude  was  this  picture 
taken? 

(10) 

4. 

Indicate  graphically  on  the  tracing 
paper  lOO  meters  to  the  scale  of 
the  photograph. 

(2)  “ 

5. 

What  is  the  average  length  of  one. 
of  the  three  barracks  at  the  edge 
of  the  wood? 

(2) 

6. 

How  far  apart  arc  the  guns  in  the 
three  gun  battery? 

(4) 

7. 

How  far  is  it  from  ihe  center  of 
the  photograph  to  tht  center  of 
the  Sechault  Cemeter;^. 

(10) 

8. 

In  what  direction  is  the  sun  frcir 
the  center  of  the  photograph? 
In  what  direction  are  the  French 
front  line  trenches? 
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(4)  9.  What  are  the  approximate  co-ordi- 

nates of  the  highest  point  of 
ground  shown  on  the  photo- 
graph? 

(2)  10.  What  is  the  general  direction  of 

fire  of  the  batteries  shown  on 
the  photograph?  Are  these  Ger- 
man or  French  batteries? 

(10)  (4)  IV.  What  are  the  advantages  of  an  oblique 
photograph  over  a vertical  photograph? 

(4)  What  is  the  value,  of  a panoramic  photo- 

graph to  a balloon  observer? 

(2)  What  is  a mosaic? 


Weight 

(20) 


(40) 


(5) 

(4) 

(4) 


Photo  No.  453 

PHOTOGRAPHY  EXAMINATION. 

Noveftnber  4,  1918. 

I.  ON  MAP.  Represent  by  a pencil  rectangle 
4 lines  as  the  exact  boundaries  of  the 
area  that  your  photograph  covers  on 
the  map. 

11.  ON  TRACING  PAPER.  Lay  your  tracing 
paper  over  the  photograph,  pin  down 
with  thumb  tacks  along  edge  of  photo- 
graph so  that  print  is  not  punctured. 
Then  using  conventional  signs.  (Note; 
Use  the  standard  conventional  signs  as 
far  as  possible,  but  indicate  the  meaning 
of  all  signs  by  a legend  on  the  tracing 
paper)  indicate  on  the  tracing  paper  in 
their  exact  position  the  following  ob- 
jects: 

(a)  Six  batteries  of  four  guns  each, 

that  appear  to  be  active. 

(b)  One  battery  of  three  guns  that 

appears  to  be  active. 

(c)  One  battery  of  four  guns  that 

appears  to  be  inactive. 


Page  Twelve 


THE  WEEKLY  BULLETIN 


(5) 

(d) 

Three  observation  posts  connected 
by  telephone  cable  trenches  with 
their  batteries. 

(5) 

(e) 

One  important  telephone  center 
connected  with  batteries  by 
cable  trenches. 

(4) 

(f) 

Camouflage  along  a road. 

(4) 

(g) 

Three  barracks. 

(4) 

(h)  The  'system  of  narrow  gauge  rail- 
roads that  brings  up  ammunition 
and  food. 

(5) 

(i) 

A forced  point  of  passage  for  traf- 
fic against  which  we  could  direct 
artillery  fire  with  effect. 

111. 

ON  WHITE  PAPER: 

(7) 

(a) 

Copy  all  the  printing  and  symbols 
at  top  of  photograph  and  write 
the  full  English  equivalent  for 
each  symbol. 

(7) 

(b) 

What  type  of  photograph  is  this? 
(4.)  Is  this  photograph  taken 
at  a higher  or  lower  elevation 
than  is  normally  the  case  with 
this  type?  — (3.) 

(6) 

(c) 

Does  a photograph  include  large  or 
small  area  when  it  is  taken  at  an 
extremely  high  altitude  (focal 
length  remaining  same?) 

(20)  IV.  ON  TRACING  PAPER. 

(10)  (a)  Indicate  the  direction  of  light, 

clearly. 

(10)  (b)  ON  WHITE  PAPER.  In  what  ways 

do  shadows  help  us  in  the  inter- 
pretation of  photographs? 
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EXAMINATION  IN  OBSERVATION  AND  ORIENTATION. 
LECTURE  NO.  1. 

Organization  of  the  Observer’s  Work  Within  the  Company. 

1.  Give  in  general  the  observer’s  work  in  a company. 

2.  Name  the  most  important  document  the  observer  must 

have  for: 

(a)  An  offensive  combat. 

(b)  A defensive. 

3.  What  company  duties  does  an  observer  have? 

4.  When  an  observer  comes  into  a sector  what  documents 

should  he  find  or  collect  to  prepare  him  for  success- 
ful work? 

LECTURE  NO.  2. 

Finding  and  Transmitting  of  Information. 

1.  Give  a general  idea  of  the  methods  of  finding  and  trans- 

mitting of  information. 

2.  What,  as  a rule,  is  the  greatest  fault  of  an  observer  and 

how  is  it  overcome? 

3.  Give  the  various  units  of  the  large  organizations  and 

their  staffs. 

4.  Give  in  detail  the  composition  of  the  Army  Corps  staffs. 

5.  What  are  the  general  sources  of  information? 

6.  What  are  the  daily  sources  of  information? 

7.  What  are  the  mechanical  means  of  transmitting  a mes- 

sage? 

8.  What  is  a message  and  how  should  it  be  prepared? 

9.  In  what  order  is  a message  transmitted  to  its  proper 

destination? 

LECTURE  NO.  3. 

(Chart  Room  or  Command  Post.) 

1.  What  is  a Command  Post  or  Chart  Room  and  where 

should  it  be  properly  located? 

2.  What  are  the  officers  and  non-commissioned  officers 

attached  to  a Chart  Room  and  what  are  their  duties? 
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3.  Trace  a message  from  the  observer  through  the  Chart 

Room? 

4.  Describe  the  telephone  arrangements  in  a Chart  Room. 

5.  What  records  are  kept  in  the  Chart  Room^ — Name  and 

describe. 

6.  What  are  the  most  important  documents  to  be  found  in 

the  Chart  Room? 


LECTURE  NO.  4. 

Observer’s  Work  in  the  Basket. 

1.  Give  a general  idea  of  the  observer’s  work  in  the 

basket. 

2.  What  is  the  advantage  of  Balloon  Observation? 

3.  What  does  good  observation  depend  on? 

4.  What  should  the  Artillery  man  know  about  observation? 

5.  How  should  the  work  be  divided  between  balloons  and 

planes? 

6.  What  are  the  main  duties  of  an  observer? 

7.  What  altitude  should  an  observer  work  from? 

8.  What  is  the  observer’s  work  with  the  Artillery?  The 

Infantry? 

LECTURE  NO.  5. 

Appearance  of  a Modern  Offensive. 

1.  What  are  the  four  rules  laid  down  for  an  offensive? 

2.  How  many  stages  to  a completed  offensive  and  how  are 

they  related? 

3.  Describe  a modern  offensive  combat — the  uses  of  the 

Artillery — Infantry  and  Aeronautics  in  each  stage. 

4.  How  does  an  offensive  appear  to  an  observer  in  the 

basket? 


LECTURE  NO.  6. 

Engagement  of  Small  Infantry  Units. 

1.  What  is  meant  by  Hand  Artillery? 

2.  What  is  the  use  of  Hand  Artillery? 
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3.  When  is  Hand  Artillery  used? 

4.  Give  the  composition  of  Hand  Artillery. 

5.  Describe  a Hand  Artillery  attack  on  the  ground. 

6.  How  does  a H.  A.  attack  appear  to  the  observer? 

7.  What  conclusions  can  an  observer  draw  from  watching 

H.  A.  attack. 

LECTURE  NO.  7. 

Orientation  Work  in  the  Basket. 

1.  Give  general  idea  of  Orientation? 

2.  What  two  methods  of  Orientation  can  be  used? 

3.  Give  the  work  of  the  observer  from  time  he  leaves  the 

ground  until  he  starts  actual  observation. 

4.  Good  observation  depends  on  what? 

5.  What  limits  balloon  observation? 

6.  Give  general  ratio  of  altitude  to  distance  in  observa- 

tion. 

7.  Describe  the  term  ‘‘General  Reconnaissance”  of  the 

terrain. 

8.  When  a flash  of  an  A.  H.  B.  is  seen  how  does  the  B.  O. 

go  about  to  locate  it? 

9.  What  is  the  difficulty  of  oblique  observation? 

10.  Describe  locating  a ground  point  on  the  map  and  vice 

versa. 

11.  Give  few  rules  of  “Practical  Advice”  for  Balloon  Obser- 

vation. 

ARTILLERY  OBSERVATION. 

October  28,  1918. 

1.  What  is  the  role  of  Artillery  and  it’s  characteristics? 

Name  the  different  kinds  of  gun  carriages  and  the 
principle  of  the  cradle  type. 

2.  Describe  the  parts  of  a whole  round  of  shrapnel. 

Describe  the  general  principle  of  the  time  fuse. 

3.  ■ What  does  the  term  “sheaf”  mean  and  what  are  the 

various  forms  of  a sheaf? 

What  is  Angle  of  Departure,  Angle  of  Incidence, 
Remaining  Velocity,  Base  Piece,  Aiming,  Laying? 
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4.  What  is  ‘"Dispersion”  and  it’s  causes?  The  probable 

error  for  a 3-inch  gun  at  range  2000  is  34  meters. 
What  is  the  width  of  the  7 5 per  cent  zone? 

5.  In  adjusting  by  “trial  fire”  you  get  a short  firing  at 

4500  meters.  Another  observation  is  seen  to  be 
over  when  firing  at  the  same  range.  Two  more  shots 
are  fired  with  one  of  the  observations  as  a “target.” 
What  would  you  do  for  the  trial  range  for  fire  for 
improvement? 

5 (b)  You  are  firing  at  range  3200  meters  in  fire  for 

improvement,  getting  nine  overs  and  three  shorts: 
What  adjustment  would  you  make  before  going  into 
fire  for  effect?  (Probable  error  is  23  meters.) 

6.  Shortly  after  his  arrival  in  a sector  with  what  should 

the  observer  supply  the  Artillery,  and  in  turn  what 
should  the  observer  receive  from  the  Artillery? 
Why  is  it  important  for  the  observer  to  be  in  com- 
munication with  the  Anti-Aircraft  battery? 

7.  Draw  a diagram  of  the  general  scheme  of  Artillery  or- 

ganization. 

How  does  the  Army  Corps  Commander  divide  up 
his  sector  among  his  various  commands  and  what  are 
the  advantages  of  these  divisions? 

8.  What  in  general  is  the  role  of  Divisional  Artillery  as  an 

aid  to  the  Infantry  in  direct  support  and  general  cov- 
ering of  an  attack? 


NOTICE. 

Commissioned  Officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after 
1 o’clock  on  the  Thursday  of  each  week,  by  applying  in 
person  to  Lieutenant  Drake’s  office  in  the  Instruction  Build- 
ing. Copies  of  each  week’s  issue  will  be  available  until  the 
supply  is  exhausted. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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OPERATIONS  BETWEEN  THE  MEUSE  AND  THE  ARGONNE 
FOREST  FROM  SEPT.  26  TO  NOV.  11,  1918. 

ASSIGNMENT 

Thirteen  American  Balloon  Companies  were  engaged  in 
the  operation  between  the  Meuse  River  and  the  Argonne  For- 
est, which  began  September  26,  19l8.  Two  French  balloons 
took  part  in  the  early  part  of  the  action. 

The  balloons  moved  to  this  front  from  the  St.  Mihiel  sec- 
tor on  the  night  of  September  20.  The  number  of  American 
balloons  on  the  Verdun  front  increased  from  one  to  thirteen 
within  twelve  hours.  The  Balloon  Companies  were: 

First  Corps: 

1st  Co. — Clermont-en-Argonne. 

2nd  Co. — Locheres. 

5th  Co. — Auzeville  (in  reserve.) 

Third  Corps: 

3rd  Co. — Ferme-de-Choisel  (in  reserve.) 

4th  Co. — Fromereville. 

9th  Co. — Thierville. 

42nd  Co. — Bois-des-Sartelles  (in  reserve.) 

Fifth  Corps: 

6th  Co. — Ravine  Jouy-on-Argonne. 

7th  Co. — Bois-Bethainville  (near  Dombaslo-en- 
• Argonne.) 

8th  Co. — Bois-Foys  (near  Brabant.) 

12th  Co. — Jouy-en-Argonne. 

Army  Artillery: 

11th  Co. — Fromereville  (Verdun  grouping.) 

43rd  Co. — Parois  (Aire  grouping.) 

39th  Co.  (French) — Vraincourt  (Meuse  grouping.) 
93rd  Co.  (French)  — (Aisne  grouping.) 

425  KILOMETERS  ADVANCE. 

The  furthest  point  of  advance  of  the  American  Balloons 
are  indicated  by  the  following  enumerations: 

First  Corps: 

1st  Co. — Apremont. 

2nd  Co. — les  Petites  Armoises. 

5th  Co. — la  Basace. 
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Third  Corps; 

3rd  Co. — Montfaucon. 

4th  Co. — Peuvillers. 

9th  Co. — Damvillers. 

42nd  Co. — Villers-derant-Dun. 

Fifth  Corps: 

6th  Co. — Montfgucon. 

7th  Co. — Cesse. 

8th  Co. — Lanerville. 

12th  Co. — Latanne. 

Army  Artillery: 

11th  Co. — Fontaine. 

4 3 rd  Co. — Nonart. 

The  study  of  the  map  reveals  that,  between  “H”  hour 
on  September  26,  and  11:00  o’clock  on  November  ll,  when 
the  armistice  was  signed,  the  American  Balloons  in  the 
Meuse  offensive  made  an  aggregate  advance  of  425  kilome- 
ters. This  estimate  is  computed  by  measurement  in  direct 
line  from  original  position  to  ultimate  position.  The  actual 
road  miles  practically  doubled  the  total  above  stated.  Much 
of  the  transport,  moreover,  was  conducted  by  hand, — the 
balloon  being  taken  over  open  fields,  through  country  ridden 
by  shell  holes  and  strewn  with  barbed  wire.  In  several  in- 
stances, the  balloon  was  transported  without  a winch  for  dis- 
tances of  ten  kilometers  at  a time.  It  is  known  that  the 
balloons,  in  a few  cases,  were  within  twelve  hours  behind  the 
infantry  in  crossing  No  Man’s  Land. 

ACTIVITY. 

The  American  Balloons  in  the  Verdun  Sector,  between 
September  26,  and  October  13,  reported  enemy  planes  207 1 
times.  Our  balloons  in  this  sector,  during  this  period,  re- 
ported enemy  shells  falling  55 1 times. 

During  the  single  week  from  October  28  to  November  3, 
the  American  Balloons  reported  enemy  shells  falling  1152 
times. 

During  the  two  weeks  from  October  21  to  November  3, 
the  American  Balloons  reported  enemy  planes  221  times. 

The  recognition  of  the  work  performed  by  the  American 
Balloons  is  illustrated  in  the  following  letter: 
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Fleadquarters  First  Division 
American  Expeditionary  Forces 
France,  Octoloer  12,  1918 
From:  Chief  of  Staff 

To:  C.  O.  2nd  Balloon  Company 

Subject:  Appreciation  of  Services 

1.  The  Commanding  General,  1st  Division,  directs  me 
to  express  to  you  his  appreciation  and  the  appreciation  of 
the  division  for  the  services  rendered  by  your  organization 
during  the  operations  participated  in  by  this  Division  be- 
tween the  Meuse  and  the  Argonne  from  September  29  to 
October  11,  inclusive.  The  energy  and  alertness  of  your 
organization,  which  enabled  the  frequent  identification  of 
artillery  targets  were  of  great  value  to  the  Division. 

J.  H.  GREELY, 

Chief  of  Staff. 

RELIEF  OF  UNITS. 

The  3 9th  and  93fd  French  Balloon  Companies  took  part 
in  the  early  days  of  the  offensive,  but  soon  went  out  of 
action,  due  to  the  sickness  of  a large  percentage  of  the 
personnel. 

The  12th  Balloon  Company  relieved  the  6th  Balloon  Com- 
pany on  October  16;  the  5th  Balloon  Company  relieved  the 
1st  Balloon  Company  on  October  17;  the  42nd  Balloon  Com- 
pany relieved  the  3rd  Balloon  Company  on  October  25;  the 
3rd  Company  shortly,  however,  relie\cd  the  77th  French 
Balloon  Company  in  the  sector  of  the  33rd  French  Corps, 
across  the  Meuse. 

ENEMY  AERONAUTICS. 

An  anomaly  of  enemy  aerial  activity  Is  suggested  by 
the  following  statistics:  During  the  week  from  September 
30  to  October  6,  the  balloons  in  the  Verdun  Sector  reported 
enemy  planes  946  times,  whereas  during  the  same  week  our 
balloons  of  the  4th  Corps  reported  enemy  planes  only  3 4 
times  in  that  sector.  On  the  other  hand,  during  this  period 
our  balloons  in  the  Verdun  Sector  reported  enemy  balloons 
only  59  times  on  the  entire  front  between  the  Meuse  and  the 
Argonne,  whereas  the  balloons  of  the  4th  Corps  reported 
5 5 balloons  in  that  sector. 

CONFIRMATIONS. 

An  unusual  service  rendered  by  the  Army  Balloon  Office 
was  the  systematic  effort  to  secure  confirmations  for  the 


Page  Six 


THE  WEEKLY  BULLETIN 


aviators  of  the  pursuit  groups.  The  success  in  this  matter 
may  be  indicated  by  the  fact  that  the  balloon  companies  re- 
ported enemy  planes  falling  in  flames  or  out  of  control  7 5 
times.  This  figure,  compared  with  the  fact  that  the  1st 
Pursuit  Group  claimed  a total  of  72  victories  and  the  3rd 
Pursuit  Group  claimed  a total  of  3 5 victories,  indicates  that 
the  balloons  kept  a reasonably  accurate  check  upon  the  avia- 
tor’s exploits.  The  days  of  poor  visibility  rendered  the  task 
difficult,  but  lookouts  of  each  company  were  constantly  sta- 
tioned on  the  ground,  even  when  the  balloon  was  not  in 
ascension.  The  appreciation  of  this  service  is  expressed  in 
the  following  letter. 

FIRST  PURSUIT  GROUP 
AIR  SERVICE 
A.  E.  F. 

October  14,  1918 

From:  Commanding  Officer 

To:  Major  John  A.  Paegelow,  C.  A.  B.,  1st  Army, 

A.  E.  F. 

Subject:  Appreciation  to  the  Balloon  Section  for  services 
rendered. 

1.  I wish  to  express  for  both  myself  and  the  pilots  of 
this  group,  my  thanks  to  yourself  and  to  the  Balloon  Com- 
panies under  your  command,  for  the  invaluable  assistance 
which  they  have  given  us,  both  in  conducting  our  operations 
and  in  obtaining  confirmations  of  our  victories. 

2.  We  realize  and  appreciate  deeply  the  interest  which 
you  have  shown  in  our  work;  your  willingness  to  assist  the 
pilots  in  every  manner  possible;  and  your  appreciation  of 
their  efforts  has  stimulated  them  to  better  and  more  daring 
work. 

3.  If  in  any  way  the  1st  Pursuit  Group  could  further 
co-operate  with  the  Balloon  Section,  do  not  hesitate  to  call 
upon  us. 

H.  E.  HARTNEY, 

Major,  Air  Service,  U.  S.  A. 

BALLOONS  DESTROYED. 

We  lost  twenty-one  balloons  between  September  26  and 
November  11,  fifteen  of  these  balloons  were  destroyed  by 
enemy  airplanes;  six  by  enemy  shells.  The  enemy  is  be- 
lieved to  have  lost  at  least  fifty  balloons  during  the  same 
period. 

Our  anti-aircraft  and  machine-guns  drove  off  many 
enemy  attacks.  The  6th  Company  brought  down  two  enemy 
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planes  with  its  machine  guns  in  two  consecutive  days.  The 
2nd  Company  brought  down  one  plane. 

PARACHUTE  JUMPS. 

The  llth  Balloon  was  attacked  four  times  on  October 
6.  First  Lieut.  J.  A.  McDevitt  and  Second  Lieut.  G.  D. 
Armstrong  each  jumped  twice.  This  makes  a total  of  four 
jumps  for  Lieut.  McDevitt,  three  of  which  were  made  within 
the  same  twenty-four  hours. 

First  Lieut.  W.  J.  R.  Taylor,  6th  Company,  and  First 
Lieuts.  B.  T.  Burt  and  J.  A.  Higgs,  7th  Company,  have  made 
four  jumps.  A total  of  approximately  thirty  parachute  jumps 
have  been  made  during  the  present  offensive. 

First  Lieut.  D.  M.  Reeves,  a student  observer  with  the 
7th  Company  was  in  the  air  only  four  hours  and  made  three 
parachute  jumps.  Two  balloons  were  burned  over  his  head. 

CASUALTIES. 

First  Lieut.  C.  J.  Ross,  8th  Balloon  Company,  was  killed 
on  the  first  day  of  the  offensive.  While  conducting  an 
adjustment  of  fire  his  balloon  was  attacked  and  burned. 
Lieut  Ross  permitted  his  fellow  observer  in  the  basket  to 
jump  first.  Fragments  of  the  burning  balloon  fell  upon 
Lieut.  Ross’  parachute,  burning  it  and  causing  his  body  to 
crash  to  the  ground. 

Second  Lieut.  M.  D.  Sapiro,  l2th  Company,  was  injured 
in  a fall  from  the  basket. 

First  Lieut.  D.  Q,  Hammond,  observer  of  the  7th  Com- 
pany, was  severely  gassed  while  on  an  information  liaison 
mission  in  the  front  line. 

First  Lieut.  S.  W.  Ovitt,  6th  Company,  was  struck  by  a 
fragment  of  high  explosive  gas  shell. 

Second  Lieut.  J.  C.  Rivers  and  the  telephone  detail  of 
the  7th  Company  were  subject  to  continuous  shell  fire  in  the 
neighborhood  of  Gesnes,  during  the  last  week  of  October. 
One  man  was  seriously  wounded. 

The  7th  Company  was  bombed  in  its  transport  through 
Tailly,  in  the  course  of  which  operation  two  enlisted  men 
were  seriously  wounded. 

THE  LAST  ATTACK. 

The  final  and  decisive  attack  which  began  November  1st 
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and  closed  November  11,  put  to  the  test  the  morale  and 
efficiency  of  the  American  Balloon  Service.  The  Infantry 
advanced  from  the  Bois  d’  Bethainville  line  to  Mouson  Beau- 
mont and  Sedan  within  seven  days.  The  balloons  followed 
this  advance  with  untiring  and  unceasing  energy.  The  bal- 
loons operated  during  the  day  and  advanced  at  night.  The 
officers  and  men  slept  in  the  open,  in  cold  and  inclement 
weather,  without  shelter.  This,  to  be  sure,  is  only  the  hard- 
ship which  the  infantry  endures.  The  infantry,  however,  is 
relieved.  These  balloon  companies — many  of  them — have 
been  on  the  front,  without  relief  and  with  no  leaves  of  ab- 
sence, through  the  Chateau  Thierry,  St.  Mihiel  and  Verdun 
offensive.  The  problem  of  transporting  a 1,000  cubic  meter 
balloon  over  roads  which  our  artillery  has  wrecked,  through 
wood  where  trees  cverhang  and  endanger  the  cable,  past 
traffic  which  was  blockaded  and  jammed, — this  problem  was 
faced  and  solved  by  the  American  Balloon  Companies. 

The  highest  tribute  that  can  be  paid  to  the  merit  and  zeal 
of  American  Balloon  Companies  is  contained  in  the  follow- 
ing letter  from  Major  General  C.  P.  Summerall,  Commanding 
General,  5th  Army  Corps.  This  letter,  though  addressed  to 
the  Balloon  Companies  of  the  Sth  Corps,  is  expressive  of  the 
parts  which  the  balloons  of  all  corps  took  in  the  bringing 
to  a successful  conclusion  of  the  four  year’s  war 

JOHN  A.  PAEGELOW, 

Lieut.  Col.  Air  Service,  Commander  Balloons,  1st  Army. 

HEADQUARTERS  FIFTH  ARMY  CORPS 
AMERICAN  EXPEDITIONARY  FORCES 

France,  November  11,  I9l8. 
From:  Commanding  General,  Sth  Army  Corps 

To:  Commanding  Officer,  Corps  Balloon  Group 

Subject:  Commendation. 

1.  I desire  to  commend  the  Balloon  Wing  and  Com- 
panies for  their  work  in  the  present  operations,  beginning 
November  1st. 

2.  The  balloons  have  kept  up  with  the  advance  under 
trying  conditions,  and  although  visibility  has  been  difficult 
and  sometimes  impossible,  the  admirable  spirit  and  readiness 
for  duty  has  been  most  creditable. 

3.  I wish  the  officers  and  soldiers  to  know  their  servi- 
ces have  been  appreciated. 

C.  P.  SUMMERALL, 
Major  General,  Commanding. 


THE  WEEKLY  BULLETIN 


Page  Nine 


BALLOON  MANEUVERING  ON  THE  BATTLE  FRONT 

SIXTH  BALLOON  COMPANY 
A.  E.  F.,  FRANCE 

November  2,  1918. 

From;  Maneuvering  Officer,  6 th  Balloon  Company, 

A.  E.  F. 

To:  Balloon  Group  Commander,  5 th  Army  Corps 

Through  Channels) 

Subject:  Maneuvering. 

1.  Pursuant  to  conversation,  the  following  information 
on  maneuvering  under  shell  fire  and  the  use  of  machine  guns 
in  the  defense  of  the  balloon  is  submitted,  being  the  result 
of  recent  experiences  in  the  first  month  of  the  Verdun 
Drive.  It  is  submitted  with  the  idea  that  it  may  be  of  some 
value  to  the  students  taking  the  maneuvering  officers’  course 
at  the  Balloon  School. 

MANEUVERING  UNDER  SHELL  FIRE. 

1.  On  Roads. 

(a)  Running  parallel  to  the  lines. 

(b)  Running  at  right  angles  to  the  lines. 

(c)  Other  roads. 

2.  In  Fields. 

1.  The  war  of  movement  permits  of  very  little  oppor- 
tunity for  maneuvering  the  balloon  on  roads  of  any  kind, 
especially  on  roads  in  good  condition,  regardless  of  the 
weather,  because  of  the  fact  that  such  roads  are  almost  al- 
ways tied  up  with  traffic,  and  when  not  tied  up  with  traffic 
they  present  the  possibility  of  vehicles  passing  in  the  vicinity 
of  the  balloon  position  at  almost  any  time,  so  as  to  prevent 
the  free  and  uninterrupted  use  of  the  road  at  the  moment  of 
an  attack,  or  at  a time  when  the  winch  is  under  shell  fire. 
Mud  roads  or  trails  across  fields  are  usually  the  only  roads 
which  the  maneuvering  officer  finds  he  is  able  to  use,  and 
their  condition  depends  on  the  condition  of  the  weather, 
the  nature  of  the  soil  and  the  extent  of  their  use,  but  under 
ordinary  conditions  such  roads  will  be  found  to  be  fairly 
usable  for  maneuvering  purposes  in  the  absence  of  the  ability 
to  use  good  roads. 

The  calibre  of  enemy  guns  which  are  liable  to  subject 
the  winch  to  sheL  fire  are  usuallv  the  77.  i50  and  the  Aus- 
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trian  88.  The  first  two  are  in  a great  many  respects  similar 
to  our  7 5 and  l55  howitzer,  and  for  all  practical  purposes, 
so  far  as  this  subject  is  concerned  may  be  so  treated.  The 
calibre  of  their  projectiles,  it  will  be  noted,  is  nearly  similar; 
their  ranges  are  similar;  the  nature  of  the  targets  upon  which 
they  are  used  to  fire  are  similar;  their  missions  are  similar, 
and  what  is  more  important,  their  zones  of  dispersion  are 
similar. 

The  first  thing  the  maneuvering  officer  should  do  when 
enemy  shells  begin  to  fall  in  the  vicinity  of  the  winch  is  to 
locate  the  direction  of  fire.  This  can  be  determined  by  the 
sound,  by  the  pattern  made  by  the  projectiles  when  they  fall, 
bearing  in  mind  the  shape  of  the  zone  of  dispersion  and  vis- 
ualizing an  imaginary  line  in  the  long  axis.  It  is  not  only  ad- 
visable, but  essential  also  for  the  maneuvering  officer  to  have 
a fair  idea  of  the  size  of  the  zones  of  dispersion  of  these 
calibre  guns,  the  approximate  ranges  at  which  they  are  liable 
to  be  located,  and  which  for  ordinary  purposes,  assuming 
them  to  be  located  from  two  and  one-half  to  four  kilometers 
behind  their  own  lines,  and  the  winch  position  to  be  from 
four  to  six  kilometers  from  our  front  lines,  would  be  nine 
to  ten  kilometers.  It  is  not  intended  hereby  to  suggest  that 
any  exact  figures  be  memorized,  but  it  is  intended  with  a 
fair  idea  for  practical  work  that  the  phenomena  and  size  of 
the  zones  of  dispersion  at  these  approximate  ranges  be  kept 
in  mind  for  the  purpose  of  guiding  the  maneuvering  of  the 
winch  in  the  cases  hereinafter  referred  to,  and  for  practical 
purposes  the  following  table  is  submitted: 

77  M.M.  Shells 


Distance  of  the  winch 
from  the  lines. 


Least  distance  which  it  is  necessary 
to  move  winch  to  get  out  of  fire  zone 


In  Range  In  Deflection 

4 Kilometers  200  M.  20  M. 

5 Kilometers  250  M,  3 5 M. 

6 Kilometers  3 25  M,  50  M. 

150  M.M.  Shells 

4 Kilometers  250  M.  25  M. 

5 Kilometers  300  M.  3 5 M. 

6 Kilometers  3 75  M.  50  M. 

It  is  also  advisable  for  the  maneuvering  officer  to  know 
and  keep  freshly  in  mind  the  rules  of  fire  and  the  different 
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Einds  of  fire  used  by  artillery,  and  to  bear  these  rules  in 
mind  while  the  winch  is  under  shell  fire  in  governing  his 
action  with  reference  to  maneuvering  the  winch,  as  all  ar- 
tillery fire  is  made  under  these  well  defined  rules,  and  bear- 
ing them  in  mind  as  well  as  the  phenomena  of  dispersion, 
he  will  have  a sufficient  idea  of  the  situation  which  confronts 
him  to  maneuver  the  winch  so  that  it  is  in  the  position  of 
safety, 

(a)  Roads  Running  Parallel  to  the  Lines. 

Where  the  road  runs  parallel  to  our  own  lines  and  the 
direction  of  fire  is  approximately  from  the  front,  this  situ- 
ation is  more  favorable  than  that  in  sub-section  “b,”  and  this 
sort  of  a road  should  be  used  when  the  tactical  situation  per- 
mits. It  allows  the  winch  to  be  kept  at  a constant  distance 
from  the  lines,  and  it  does  not  require  as  great  a maneuver 
in  distance,  at  least,  as  in  the  case  covered  by  sub-section 
“b.”  The  proper  maneuver  in  the  event  of  shell  fire  while 
operating  on  such  a road  is  to  move  the  winch  in  deflection 
such  a distance,  either  to  the  right  or  to  the  left  as  according 
to  the  table  set  forth  above,  and  from  the  observation  of  the 
first  few  shells,  the  situation  demands.  It  is  advisable  in  the 
event  that  the  winch  is  under  direct  observation  of  the  enemy 
so  that  as  the  winch  is  moved  in  deflection  there  is  also  a 
deflection  in  the  line  of  fire,  to  move  the  winch  back  and 
forth  to  the  intermediate  positions.  It  is  not  advisable  to 
move  the  winch  back  to  the  first  position  for  the  reason  that 
the  enemy’s  gunners  usually  have  the  first  deflection  noted, 
and  hence  can  readily  lay  their  guns  on  that  point.  The  table 
hereinabove  given  should  be  borne  in  mind  so  as  to  govern 
the  approximate  difference  in  deflection  which  the  winch  is 
to  be  maneuvered  in  order  to  take  it  safely  out  of  the  esti- 
mated zone  of  dispersion. 

(b)  Roads  Running  at  Right  Angles  to  the  Lines. 

When  the  road  upon  which  the  winch  is  being  maneuv- 
ered runs  at  right  angles  to  our  lines,  and  the  direction  of 
fire  is  in  the  general  direction  of  the  direct  front,  it  will  be 
noted  that  the  winch  would  then  be  in  position  under  shell 
fire  so  that  it  would  fall  within  the  long  axis  of  the  zone  of 
dispersion  and  when  no  maneuvering  in  deflection  is  possible 
because  of  the  poor  condition  of  the  field  on  either  side  of 
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the  road.  The  only  course  open  to  the  maneuvering  officer 
is  to  move  the  winch  outside  of  the  zone  of  dispersion,  the 
distance  depending  upon  the  calibre  of  the  shell  which  is 
falling,  and  the  distance  of  the  winch  from  the  lines.  One 
soon  becomes  familiar  with  the  calibre  of  the  shells  before 
the  burst,  and  by  the  use  of  the  table  above  given,  as  well  as 
the  computation  of  the  distance  between  the  first  few  shells 
which  arrive.  The  approximate  size  of  the  zone  of  dispers- 
ion can  be  estimated;  at  least  for  practical  purposes  so  that 
the  maneuvering  officer  can  tell  how  far  forward  or  back- 
ward he  should  move  the  winch  to  take  it  out  of  the  danger 
zone  into  a position  of  safety.  When  it  is  possible  to  move 
the  winch  in  deflection,  the  course  which  becomes  necessary 
when  the  shells  are  falling  fast  and  the  situation  requires 
quicker  movement  than  that  movement  which  would  be  ac- 
complished by  moving  the  winch  forward  and  backward,  the 
winch  should  be  so  moved  to  either  the  right  or  left  where 
the  terrain  is  firmest.  Under  no  conditions  should  the  winch 
be  moved  off  the  road  to  either  the  right  or  the  left,  if  there 
is  any  possibility  that  the  winch  will  get  stuck  in  the  ground 
or  cannot  be  so  moved  with  the  utmost  speed,  as  a winch 
stuck  in  the  mud  is  much  worse  than  the  chance  one  has 
to  take  in  moving  a winch  over  a greater  distance,  but  to 
ultimate  safety.  It  must  be  borne  in  mind  also  that  in  man- 
euvering the  balloon  forward  on  a road  on  a right  angle  io 
the  front  lines,  care  must  be  taken  not  to  move  the  winch 
too  far  forward  on  such  a road  so  as  to  bring  the  balloon 
itself  under  shell  fire  of  the  enemy’s  long  range  guns  while 
in  the  air. 

(c)  Other  Roads. 

On  roads  at  angles  other  than  right  angles  to  the  front 
lines,  or  running  in  a direction  other  than  a direction  paral- 
lel to  the  front  lines,  or  in  cases  where  the  line  of  fire  is  at 
an  angle  not  to  the  approximate  direct  front,  the  situation 
which  confronts  the  maneuvering  officer  is  similar  to  that  in 
the  preceding  cases;  first,  to  locate  the  direction  of  fire; 
second,  to  approximate  the  zone  of  dispersion,  and  then  to 
move  the  winch  either  one  way  or  the  other  on  the  road  so 
as  to  take  it  out  of  the  approximate  zone  of  dispersion  as 
estimated. 
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2.  In  Fields. 

Maneuvering  in  fields  has  certain  advantages  and  dis- 
advantages as  compared  with  maneuvering  on  roads.  It  has 
the  advantage  of  giving  a freedom  of  movement  of  the  winch, 
so  as  not  to  restrict  it  on  a long  narrow  strip  like  a road, 
but  on  the  other  hand  it  has  a disadvantage  in  that  the  free- 
dom of  movement  which  one  has  on  roads  is  hampered  by  the 
necessity  of  running  the  tractor  over  an  open  field  on  soft 
and  often  muddy  and  slippery  ground. 

The  suggestions  made  herein  with  reference  to  moving 
out  of  the  zone  of  dispersion  of  the  falling  shells  should  be 
followed  while  maneuvering  in  the  field  the  same  as  while 
maneuvering  on  a road,  and  as  there  is  more  freedom  of 
movement,  a more  direct  route  can  be  taken  to  get  to  a 
safety  zone.  The  disadvantage  of  maneuvering  in  a field 
which  arises  because  of  the  soft  and  muddy  nature  of  the 
ground,  may  be  overcome  by  hooking  the  maneuvering 
spider  on  to  one  of  the  hooks  on  the  front  of  the  winch  and 
having  the  maneuvering  squad  fall  in  on  the  spider,  thus 
using  their  man-power  in  addition  to  the  power  of  the  trac- 
tor motor  itself  to  speed  up  the  movement  from  the  danger 
zone  to  the  safety  zone. 

In  the  event  that  the  problem  which  confronts  the  man- 
euvering officer  is  one  which  requires  him  to  maneuver  the 
winch  from  the  fire  of  an  entire  battery  of,  or  from  zone  fire 
as  distinguished  from  the  fire  of  some  single  gun,  the  first 
thing  he  should  do  is  to  maneuver  the  winch  by  the  most 
direct  and  available  route  to  the  nearest  piece  of  defilade 
or  dead  space  which  the  terrain  permits.  If  the  terrain  does 
not  disclose  such  a place,  the  winch  should  be  run  behind 
the  nearest  patch  of  brush  or  trees  in  the  vicinity  first, 
and  then  out  of  the  zone  in  which  the  shells  are  falling  as 
soon  as  opportunity  permits. 

MEYER  MORTON, 

2nd  Lieut.,  A.  S.,  U.  S.  A. 

Maneuvering  Officer. 
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NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after  1 
o’clock  on  the  Thursday  of  each  week  by  applying  in  person 
to  Lieut.  Weeks’  office  in  the  Instruction  Building.  Copies 
of  each  week’s  issue  will  be  available  until  the  supply  is  ex- 
hausted. 
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LIST  OF  BOOKS  AND  PAMPHLETS  OF  INTEREST  TO 
OFFICERS  IN  THE  BALLOON  SERVICE 

Copies  of  the  following  may  be  distributed  for  use,  if 
the  supply  is  not  exhausted,  by  applying  to  Information 
Section  Headquarters,  Air  Service,  A.  P.  O.  7l7,  Depart- 
ment of  Military  Aeronautics,  Washington,  D.  C. 

Aerial  Gunnery^  Text-Book,  Washington,  l9l7. 

Aerial  Gunnery,  Text-Book,  London,  1917. 

Aerial  Observation  for  Artillery,  No.  80,  revised,  A.E.F., 
Paris  1918. 

Aeronautics,  Report  of  National  Advisory  Committee,  l9lS. 
Aeronautics,  Report  of  National  Advisory  Committee,  1916. 
Airplane  Instruments,  British  Technical  Section,  1918. 

Air  Navigation  for  Flight  Officers,  by  Lieut. -Com.  Dixie, 

R.N. 

Airplane  Speaks,  The,  by  Barber,  London, 

Airplane  Nieuport,  XXHI,  XXIV  bis,  XXIV,  XXVII,  Not.  de 
Reglage  Nieuport,  caracteristiques  des  Appareils. 
Articles  of  War. 

Army  Regulations,  U.S.,  1914-191 7. 

Artillery  Airplane  and  Artillery  Balloon  (German  Docu- 
ment, 1918.) 

Artillery  in  Offensive  Operations,  Washington,  I9l7. 
Artillery  Notes  No.  3 (Counter-Battery  Work),  Brit.  Gen. 
Staff,  1917. 

Aviation  Pocket  Book,  by  Matthews,  I9l7. 

Aviation  Pocket  Book,  for  I9i8. 

Bombs,  Aerial,  Details  of  British,  1918. 

Bulletins,  A.E.F.  1 to  3 5. 

Comment  on  forme  un  Aviateur,  by  Capitaine  Remy,  Paris. 
Co-operation  of  Aircraft  With  Artillery,  Brit.  Gen.  Staff, 
1917. 

Correspondence  File,  W.D. 

Dictionaries: 

Aviation  Technical  Terms  (French  and  English), 
Official,  1917. 

Balloon  Terms,  Washington,  191 8. 

Dizionafio  tecnico  in  4 Hhgue,  Milano. 

Lexique  aeronautique  en  6 langues,  d’Arman,  Paris. 
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Machine  Gun  Parts,  Vocabulary,  A.E.F.,  1918. 
Vocabulary  (Ger.  Milit.  Terms  and  Abbreviations) 
Brit.  Gen.  Staff,  1917. 

Wilcox  Technical  Dictionary. 

Director,  Rules  for  Using  and  Application  of  Simple  Gun- 
nery Rules,  Etc. 

Extracts  from  General  Orders  and  Bulls.,  Reg.  and  Admin- 
istration, Wash.,  191 7. 

Field  Artillery  Notes  No.  1,  Washington,  1917. 

Field  Artillery  Notes  No.  2. 

Field  Artillery  Notes  No.  3. 

Field  Artillery  Notes  No.  4. 

Field  Artillery  Notes  No.  5. 

Field  Artillery  Notes  No.  6. 

Field  Service  Pocket  Book,  R.A.F.,  I9l8. 

Field  Service  Regulations,  U.S.  Army,  1914. 

Fighting  in  the  Air,  British  General  Staff,  April,  I9l8. 
Fighting  in  the  Air,  by  Major  W.  B.  Rees,  R.F.C.,  Wash- 
inton,  1917. 

Gas  Attacks,  Defensive  Measures  against,  A.E.F.,  I9l7. 
General  Orders,  A.E.F.,  1 to  84. 

Goniometre-Boussole  de  Batterie  (Aiming  Circle),  Paris. 
Goniometre-Boussole  de  Batterie  (Small  Compass  Director) 
Guide  du  Mecanician  de  I’Aviation,  by  Percheron,  Paris. 
Guide,  Organisation  and  Fonctionement  des  Formations 
Aeronautiques,  Armees  du  N.  et  du  N.E.,  Paris,  1918. 
Infantry  Drill  Regulations. 

Instruction,  Employment  Aero  Obs.  in  Liaison  with  Artil- 
lery, A.E.F.,  Paris,  1917. 

Instructions  Concerning  Battle  Maps,  Washington,  191 7. 
Concerning  Battle  Maps,  Annexes. 

Concerning  Maps,  A.E.F.,  1918. 

For  Contact  Patrol  Work  by  Airplanes,  Brit. 
Gen.  Staff,  1916. 

Offensive  Combat  of  Small  Units,  A.E.F.,  1918. 
On  the  Defensive  Action  of  Large  Units  in 
Battle,  A.E.F. 

On  the  Research  and  Study  of  Information, 
Washington,  I9l7. 

Intelligence  and  its  Relation  to  Air  Service, 

A.E.F.,  1918. 
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Lewis  Automatic  Machine  Gun,  Operation  and  Tactical 
Us'e  of. 

Lewis  Gun,  Instructional  Notes,  R.A.F. 

Liaison  for  All  Arms,  A.E.F.,  No.  2,  revised,  1918. 

In  Modern  Warfare,  Notes  on,  Washington,  191 7. 

In  Battle,  Technique  of,  Washington,  I9l7. 
Instructions  for  All  Arms,  Washington,  I9l7. 
Library  Bulletin  No.  1,  A.E.F. 

Listening  Apparatus  for  Aircraft,  Note  on,  Washington, 
1917. 

Machine  Gun  Drill  Regulations,  Washington,  191 7. 

Drill  Regulations,  Supplement  to,  A.E.F.,  1918. 

Drill  Regulations,  Supplement  to  (Tactical  Use.) 
Drill  Regulations,  Supplement  to  (Browning,  M.G.) 
Machine  Guns,  Employment  of.  Part  I (Tactical),  Brit.  Gen. 
Staff,  1918. 

Employment  of.  Part  II  (Organization  and  Direction 
of  Fire.) 

Notes  on  the  Employment  of.  Train.  Cir.  No.  2, 
Wash.,  1918. 

Manual  No.  3,  Technical  Equipment  of  Signal  Corps,  1916. 
No.  7,  General,  Property  and  Disbursing  Regula- 
tions, Signal  Corps. 

Automatic  Pistol,  Cal.  45,  Model  1911,  A.E.F.,  I9l8. 
Engineer  Training  No.  1 (Elements  of  Adminstra- 
tion.) 

Engineer  Training  No.  2 (Use  of  Company  and 
Regt.  Formations.) 

For  A.S.S.C.,  Unit  Equipment,  Washington,  I9l7. 
For  Hand  Bombers  and  Rifle  Grenadiers,  A.E.F., 

1918. 

Inspection  Section  Equipment  Div.,  Signal  Corps, 
U.S.  Army. 

Interior  Guard  Duty,  to  April  l5,  1917,  U.S.  Army. 
Motor  Transport  Equipment,  Air  Service  Instruction. 
Physical  Training,  U.S.  Army,  1914. 

Plattsburg,  1917. 

Provisional  Machine  Gun  Firing,  Washington,  I9i7. 
Signal  Corps  Training,  Part  I,  A.S.S.C. 

Staff,  U.S.  Army,  I9l7. 

Tentative  Unit  Equipment,  for  A.S.S.C.,  1918. 
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Training,  Part  II  (Supplement  No.  2 to)  Military 
Wings,  R.F.C.,  1916. 

Training,  Part  II  (Supplement  No.  2)  Care  of 
Lewis  Gun,  R.F.C. 

Materiel  d’Aerostation,  Tableau  de  Composition  du,  French 
Min.  of  War. 

Material  Telephonique,  Notice  sur  le,  1916. 

Means  of  Communication  Between  Airplanes  and  the 
Ground,  Washington,  1917. 

Mecanique  de  FAviation,  La,  by  Devillers,  Paris. 
Meteorological  Notes  and  Instructions  for  Observers,  l9l7. 
Meteorology  and  Aeronautical  Report  No.  13  (Nat.  Advisory 
Comm.),  I9l7. 

Motors,  Airplane,  Practical  Instructions  in  Care  and  Over- 
hauling for  the  Use  of  Military  Aviators,  by  Hallett, 
Washington,  1917. 

Notes  and  Instructions  to  Inspectors  of  Airplanes  and  Air- 
plane Engines,  Washington,  and  Rules  for  Pilots  and 
Crews,  Washington,  191 7. 

On  Bayonet  Training,  Washington,  1917. 

On  Co-operation  between  Aircraft  and  Artillery 
during  the  Recent  Operations  on  the  2d  Army 
Front,  Washington,  1917. 

On  Fire  on  Airplanes,  Washington,  1917. 

On  Identification  of  Airplanes,  British  Gen.  Staff. 
On  Recent  Operations,  Washington,  1917. 

On  Tactical  Schemes,  4th  Army,  British  General 
Staff,  1917. 

On  the  German  Army  in  the  War,  Washington,  1917. 
On  the  .08  German  Maxim  Gun,  A.E.F.,  1918. 

On  the  Use  of  Carrier  Pigeons  in  France,  British 
General  Staff,  I9l7. 

Observers  Report. 

Offensive  Combat  of  Small  Units  (Supp.  to  Instructions), 

A.E.F. 

Officer’s  Record  Book. 

Photographic  Notes,  R.F.C. , I9l6. 

Questions  a Platoon  Commander  should  ask  himself  on 
taking  over  a Trench,  etc.  Nancy,  no  date. 

Ring  Sight,  A.E.F. 
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School  of  Musketry,  Instruments,  Fort  Sill,  1916. 

Service  des  Etats-Majors  (Instructions,  February,  1900), 
Pa.ris,  191 5.. 

Signals  between  Airplanes  and  Artillery  (Pocket  Card.) 
Silhouettet  d’Avions,  1 Avril,  1917,  Paris. 

Silhouettes  Airplaines, 

Staff  Work,  French  Lecture  Translated,  A.E.F.,  I9l7. 
Summary  of  Recent  Inform.,  Ger.  Army  and  Methods,  Brit. 
Gen.  Staff,  1917. 

Utilizat.  and  Role  of  Artillery  Aviators  in  Trench  Warfare 
(German  Document),  Washington,  I9l7. 

Vickers  Gun,  Instructional  Notes,  R.A.F,,  1918. 

Vickers  Machine  Gun  (Model  I9l5),  Handbook,  Washing- 
ton, 191  7. 

Wire  Entanglements,  Addenda  No.  1 to  Engineer  Manual, 
A.E.F.,  1918. 

LIST  OF  TECHNICAL  BULLETINS  OF  INTEREST  TO 
OFFICERS  IN  THE  BALLOON  SERVICE 
Obtainable  From  Technical  Data  Branch,  Technical  Section, 
Department  of  Military  Aeronautics,  Washington,  D.C. 

XI 79  Communication  Between  Ground  and  Airplanes. 

Bulletin  of  the  Intelligence  Division,  Training 
Department,  March  12,  I9l8,  Vol.  II, 

No.  66,  A.E.F.  By  means  of 
Panels, 

Identification  Targets, 

Signalling, 

Targets, 

Projectors, 

Liaison  with  Infantry, 

Luminous  Signals. 

XI 86  Aerial  Combat. 

Bulletin  of  the  Information  Section,  A.E.F., 
April  5,  1918,  Vol.  II,  No.  96,  covering 
Tactics, 

Formation  Flying, 

Jams  in  Air, 

Attacking  Formations, 

Hints  in  Training  Methods, 

Hints  to  Squadron  Commanders. 
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XI 93  Employment  of  Observation  Aviation  in  the  Open 

Field. 

Bulletin  of  the  Information  Section,  A.E.F.,. 
Vol.  IV,  No.  186,  June  6,  1918'. 

Xl54  Transmitting  Data-Germany — -New  Machine  Gun: 

(^‘2293-16),  Germany-Zeppeiins  (‘‘2016-93.”) 

Executive  Division,  General  Staff,  M.I.  2., 
Memo.  934. 

XI 75  Development  of  German  Aeronautics. 

Bulletin  of  the  Intelligence  Section,  Training 
Department,  Vol.  I,  No.  44,  February  26, 
1918,  A.E.F.  Supplementing  Confidential 
Technical  Stencils  Nos.  880,  1011,  1045 
and  105  7. 

Xl84  Organization  of  German  Air  Service. 

Bulletin  of  the  Intelligence  Division,  Train- 
ing Section,  March  18,  1918,  Vol.  II, 

No.  14,  A.E.F.  Reprint  of  Air  Service 
Bulletin  No.  4,  covered  in  Confidential 
Technical  Stencil  1800. 

XI 74  Status  of  Military  Aeronautics  in  America. 

Material  brought  from  States  by  Major  Cous- 
ins on  February  22,  1918.  Edition  ex- 
hausted. Doubtless  in  files  of  C.S.O., 
Washington  D.C.  Bulletin  of  the  Infor- 
mation Section,  A.E.F.,  Vol.  II,  No.  56, 
March  5,  1918.  Received  July  1,  1918. 

X235  Summary  of  Air  Information. 

G.H.Q.,  A.E.F.  2nd  Section,  General  Staff, 
June  19,  1918.  Received  July  12,  1918. 
Changes  in  Location  Units, 
Identifications, 

The  Importance  of  Identification  of 
German  Protective  Flights, 

Liaison  Between  Troops  and  Aviation, 
Official  Communiques. 

X236  Liaison  For  All  Arms. 

No.  2 (revised.)  Translated  from  French  Edi- 
tion of  December  28,  I9l7,  at  G.H., 
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A.E.F.,  June,  1918.  Received  July  12, 
1918.  Booklet  of  84  pages  and  lO 
Appendices, 

X238  Notes  on  Various  Metliodis  and  Tactics, 

Bulletin,  of  the  Information  Section  A.E.F.., 
Vol.  V,  N'O.  204,  June  14,  I9i8.  Re- 
ceived July  12,  1918.  Including  photo- 
stat illustration  showing  right  and  many 
method  maneuvering. 

X215  Co-operation  Between  Aircraft  and  Infantry, 

Issued  by  the  General  Staff,  SS  13  5,  Appen- 
dix B.  April,  1918.  Twelve-page  book- 
let on  nature  of  co-operation,  contact 
patrol,  and  counter-attack  patrol. 

X224  The  Artillery  Airplane  and  the  Artillery  Balloon. 

Translation  of  a German  document.  January 
10,  1918.  Manual  of  position  warfare 
for  all  arms,  issued  by  the  chief  of  the 
General  Staff  of  the  Field  Army,  G.H.Q., 
1918.  From  Executive  Division,  Gen- 
eral Staff,  Military  Intelligence  Branch, 
M.  1.  2.  July  5,  1918 — Supplementing 
Confidential  Technical  Stencil  No.  Il7. 

XI 89  index  to  Volume  III,  Bulletins  101  to  150. 

Information  Section  Air  Service,  A.E.F.  Bul- 
letin of  the  Information  Section,  Vol.  Ill, 
No.  150,  June  5,  1918. 

X261  Bureau  of  Standards  Confidential  Bulletin  No.  11. 

Reports  on  Miscellaneous  subjects: 

Balloon  Fabrics, 

Exhaust  Gases  of  Airplane  Motors, 
Airplane  Dopes, 

Inks  and  Adhesives, 

Impermeable  Linings  for  Concrete 
Vessels, 

Ceramic  Materials, 

Sensitivity  of  Infra-Red  Signalling, 
Leather  Sole  Substitutes, 
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X178 

X183 

X257 

X239 

X240 


Radio  Text-Book, 

Photometric  Investigations, 

Tests  of  Secondary  Batteries, 

Effect  of  Oil  on  Storage  Tanks  of 
Concrete, 

Other  Concrete  Investigations, 
Moulding  Sand  Investigation, 
Miscellaneous  Metallurgical  Investiga- 
tions and  Tests, 

Testing  Munitions  Gages. 

Summary  of  Air  information. 

Changes  in  location  of  units — -Employment  of 
machine  guns  for  anti-aircraft  defense — 
Official  Communiques,  June  14,  1918. 

G.H.Q.,  A.E.F. 

Protection  Against  Cold  and  Frost-Bite  in  the  Air, 
Bulletin  of  the  Intelligence  Section,  Training 
Department,  A.E.F.,  January  21,  1918. 
Vol.  I,  No.  21 — Supplementing  S39-914. 
Tables  of  Organization. 

Air  Service,  A.E.F.,  Approved  January  l5, 
1918.  Formerly  noted  in  1103.  See  also 
1194. 

For  Precaution  Against  Fire  in  Airships. 

See  remarks  under  Airplanes  X239'. 

Goodyear  Service  Bulletins  Nos.  1-8  Inclusive. 
Aircraft  Technical  Note  No.  55 — Navy  Dept. 
Bureau  of  Construction  and  Repair, 
Washington,  D.C.,  June  25,  I9l8.  Re- 
ceived July  1 1,  1918. 

1.  Typographical  Corrections, 

2.  Investigation  of  Leakage, 

3.  Drag  Rope, 

4.  SuSjpension  Adjustments, 

5.  Rear  Suspension  Cable, 

6.  Valve  ahd  Rip  Panel  Cord  Connec- 

tions, 

7.  Procedure  for  Landing, 

8.  Handling  on  the  Ground. 
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X241  Kite  Balloon  Winches. 

Worm  drive  for  Traversing  Gear.  From  a 
British  Source — Aircraft  Technical  Note. 
No.  63 — Navy  Dept.,  Bureau  of  Construc- 
tion and  Repair,  Washington,  D.C.,  July  l, 
1918.  Received  July  11,  1918. 

X249  Italian  Hemp  Kite  Balloon  Ropes  and  Lines. 

Specification  of  Air  Board,  F.  l5.  May,  I9l8. 

X216  Instructions  on  Salvage  and  Treatment  of  Air- 
planes Landing  Behind  German  Lines. 

Translation  of  a German  Document.  Trans- 
mitting data.  Executive  Division,  General 
Staff.  (Document  dated  October,  1917.) 

X217  German  Anti-Aircraft  Machine  Guns  With  Ar- 
tillery. 

Transmitting  data.  Executive  Division,  Gen- 
eral Staff,  July  2,  1918.  (Very  short 
saying  that  two  machine  guns  for  anti- 
aircraft defense  have  been  allotted  to  each 
battery.)  Memo.  977. 

X218  German  Organization  of  an  Army  Aircraft  Park. 

Transmitting  data.  Executive  Division,  Gen- 
eral Staff,  July  2,  1910.  Memo.  976. 

X263  Deserters^  Statements. 

Executive  Division,  General  Staff,  March  25, 
1918.  Miscellaneous  Information  on 
Enemy  Aviation. 

D72.1  Machine  Guns  and  Accessories. 

Machine  Gun,  Lewis,  Sectional  views  of  gun 
and  parts.  List  of  parts.  June  23,  I9l7. 

Machine  Gun,  Lewis.  Stoppages.  6 figures. 
Sectional  views.  January  22,  1918.  Fig.  1 
(missing)  Fig.  2.  Result  of  separated 
case.  Fig.  3,  Faultry  extraction.  Fig.  4, 
Result  of  broken  extractor.  Fig.  5,  Fric- 
tion. Fig.  6,  Broken  cartridge  guide 
spring. 
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A10.2 

D13.52 

D13.35 

D13.35 

D13.412 

D62.9 

C11.2 

C11.2 

C71.2 

A90 


Aerodynamics. 

Centres  of  Gravity  and  Pressure  of  Airplanes. 
January  24,  1917.  Diagramatic  view. 

Camera,  RFC  Type  L. 

Two  charts.  Perspective  and  sectional  views 
of  camera  and  accessories. 

Compass,  Air  Type  5/17 

Assembled  view  in  perspective  and  horizontal 
sectional  view.  November  2,  1918. 

Compass,  R.A.F.  Mark  11.  4/12/17. 

Assembled,  horizontal  and  vertical  section 
views. 

Morse  Code,  Diagram. 

Two  charts  2/23/18. 

Map  Squares.  Diagram.  18/3/17. 

Signalling,  Clock  Code  Diagram.  20/3/17. 

Signalling,  Zone  Call  System  Diagram.  24/1/18. 

Signals.  Airplane  to  Artillery.  3/24/17. 

Signs. 

Conventional  signs  for  organized  shell  holes, 
aerodromes,  balloons,  railhead,  mine  cra- 
ters, buried  cable  or  pipe  line,  railways 
double  and  single,  trench  tramway,  etc., 
for  map  work. 
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SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  ex- 
tremely valuable  for  balloon  observers.  All  officers 
should  become  familiar  with  its  contents,  and  the  in- 
structor officers  in  particular  will  be  held  responsible 
for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be 
filed  so  that  they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.,  (Aero.) 
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NOTES  OF  THE  BALLOONIST’’- 

WHAT  DOES  THE  BALLOON  SEE? 

Look  at  the  panoramic  photographs.  Each  battalion, 
etc.,  receives  some. 

Before  all,  the  balloon  sees: 

(a)  The  enemy  artillery  concentrations,  the  emplace- 
ment and  extension  of  barrage  fire  and  enemy  C.P.O.’s, 
and  of  an  enemy  gas  attack,  the  enemy  zones  where  the 
enemy  does  not  fire  much,  the  rockets,  the  tanks. 

(b)  The  flashes  of  enemy  batteries,  also  the  smoke 

occasioned  by  their  fire.  The  superstructure  of  batteries 
and  the  salient  points  of  the  terrain  in  the  neighborhood  of 
the  batteries,  such  as  isolated  trees,  hedges,  crossroads, 
etc.  . . . facilitate  the  immediate  adjusting. 

(c)  The  occupation  of  enemy  camps  and  P.C.’s  by  the 
appearance  of  smoke. 

(d)  Road  traffic,  railroad  lines  with  standard  and  nar- 
row gauge.  The  moving  columns  and  detachments  are 
specially  visible  by  the  dust  which  they  throw  up,  the  rail- 
roads (standard  and  narrow  gauge)  are  visible  by  a stream 
of  smoke. 

(e)  All  the  illuminating  sources,  such  as  sparkling 
metallic  parts  or  direct  light,  they  furnish  excellent  de- 
parture points  for  reconnaissance  and  the  laying  out. 

(f)  Aviation  terrains  and  balloon  emplacements. 

(g)  Friendly  troops,  batteries  and  C.P.’s,  are  kept 
informed  regarding  the  state  of  their  camouflage. 

WHICH  ARE  THE  THINGS  A BALLOON  DOES  NOT  SEE? 

(a)  The  parts  of  the  terrain  where  the  balloon  itself 
is  not  seen. 

(b)  The  shifting  of  men  in  the  trenches  and  in  posi- 
tions, Infantry  or  Artillery  working  at  intrenchments,  men 
moving  in  small  number  in  the  open  terrain. 

HOW  MUST  TROOPS  HELP  THE  BALLOON? 

(a)  The  balloon  finds  out  whether  there  is  any  possi- 

*Translation  of  a German  document  issued  in  Balloon 
Notes  A.E.F.  No.  64. 
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bility  of  observing.  It  can,  by  experience,  judge  the  view 
which  can  be  seen  from  the  balloon. 

(b)  At  once  establish  a visual  liaison  with  the  Infantry 
balloon,  make  the  visual  signals  very  slowly,  by  separating 
them  clearly;  aim  carefully  at  the  car  of  the  balloon;  a dash 
— 5 seconds,  a point — 2 seconds. 

(c)  Entirely  make  use  of  the  proper  observation  con- 
ditions of  the  artillery  balloon;  often  visibility  and  time  rap- 
idly became  bad.  The  batteries  must  thus  rapidly  prepare 
for  fire  and  shorten  the  ranging  by  an  accelerated  precision. 
The  balloon  can  simultaneously  observe  for  several  bat- 
teries. 

(d)  The  friendly  balloons  which  are  detached  and  go 
adrift  towards  the  enemy,  must  be  brought  down  by  fire  as 
soon  as  the  observer  has  jumped  out.  The  balloons  which 
would  come  to  land  must  be  kept,  owing  to  the  recuperation 
of  its  worthy  material.  Send  as  soon  as  possible  to  the 
Balloon  Section  the  material  (cards,  etc.)  which  might  have 
been  thrown  and  found  back.  Enemy  balloons  nor  ours 
must  not  be  brought  down,  when  they  go  adrift  towards  the 
interior  of  our  lines. 

DUTIES  OF  THE  BALLOONS. 

Duty  ConceiTning  the  Artillery. 

(1)  Reconnoiter  the  enemy  batteries  and  mark  their 
position. 

(2)  Watch  the  activity  of  the  enemy  batteries  fire  by 

means  of  lights.  i 

(3)  Regulate  friendly  batteries  on  enemy  batteries, 
trenches,  campings,  localities,  roads  and  animated  objectives 
and  observe  their  efficacious  fire. 

(4)  Look  out  for  the  important  artillery  objectives  and 
provoke  fire  on  these  objectives  by  telephone  message. 

(5)  Verify  our  own  barrage  regarding  the  gaps  which 
there  might  be. 

(6)  Announce  the  emplacement  and  the  barrage  ex- 
tension, and  the  C.P.O.  fire. 

(7)  Combat  the  fleeting  objectives  by  means  of  obser- 
vation batteries. 
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General  Duties. 

(1)  Observe  the  railroad  and  road  traffic  at  the  rear 
of  the  enemy  front. 

(2)  Help  the  command,  up  to  the  Infantry  Company 
Commander,  by  photographs  and  their  exploitation. 

(3)  Maintain  liaison  with  trench  posts  by  visual  signals. 

(4)  Transmit  the  illuminating  signals  which  have  been 
observed  and  the  requests  for  barrage  and  C.P.O.  to  the 
concerned  elements. 

(5)  Observe  the  battle  field,  during  action,  and  keep 
the  High  Command  constantly  posted  regarding  the  situ- 
ation. 

(6)  Foresee  the  attack  sector  and  the  beginning  of 
the  attack,  from  the  emplacement  and  the  intensity  of  fire 
of  the  enemy  artillery. 

(7)  Designate  to  the  Infantry  in  progression  the  ways 
of  approaach  where  the  enemy  does  not  fire  much. 

(8)  Make  known  to  all  the  troops  the  hour  of  the 
beginning  of  our  own  actions,  by  visual  signs. 

In  important  combats  the  balloon  will  observe  the 
battle  field  even  during  night. 

EFFICIENCY  OF  THE  BALLOONS. 

In  clear  weather,  the  view  of  the  balloon  stretches  over 
30  kilometers  behind  the  enemy  lines.  The  observation  of 
the  fire  may,  in  favorable  circumstances,  be  executed  on 
objectives  situated  up  to  10  kilometers  in  the  rear  of  the 
enemy  lines,  on  a very  conspicuous  objective  up  to  fifteen 
kilometers  and  more.  The  immobility  of  the  balloon  permits 
to  exactly  know  the  details  of  the  terrain.  This  advantage  is 
especially  appreciable  for  the  observation  of  fire.  The 
exchange  of  ideas  between  the  Observer  and  the  Command 
or  the  battery  is  made  directly  by  telephone  and  there  is 
perfect  and  uninterrupted  understanding  with  the  Observer. 
The  balloon  is  less  independent  of  the  wind  and  weather  than 
the  avion.  It  is  without  protection  against  the  attacks  of 
enemy  avions  and  against  artillery  fire.  It  is  often  attacked 
by  avions  and  artillery.  Bad  weather  requires  an  extreme 
tension  of  the  Observer’s  forces  to  accomplish  the  missions 
which  are  confided  to  him.  Violent  winds  and  electrical 
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discharges  expose  the  worthy  material  and  the  Observer  to 
great  dangers. 

Thus:  Rational  use,  avoid  all  ascensions  which  are  not 
strictly  necessary.  Slight  damages  to  the  great  covering  of 
the  balloon  may  easily  cause  a temporary  disablement. 

The  troops  must  take  advantage  of  every  opportunity  to 
have  Balloon  Officers  undertake  their  instruction  and  should 
detail  to  the  balloon,  officers  from  other  arms.  The 
ascensions  of  Troop  Officers,  in  clear  weather,  are  indis- 
pensable to  see  the  whole  lay  out  of  the  field  of  action  from 
an  Observer’s  viewpoint.  Signed:  OSTERTAG. 


PROVISIONAL  ORGANIZATION  OF  BALLOON 
.COMPANIES  INTO  SECTIONS  FOR  TECH- 
NICAL ADMINISTRATION* 
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SECOND  SECTION 
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(a)  7th  Squad — 
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'^Balloon  Notes  A.E.F.  No.  3 6.  Plan  made  by  the  U.  S. 
Balloon  School  in  France  after  careful  study  and  conferences 
with  the  Balloon  Commanders  of  the  French  Army. 
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THIRD  SECTION 
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(c)  9th  Squad — 
Riggers 
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(d)  loth  Squad 
Telephonist 

1 
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1 
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8 

(e)  11th  Squad 
Chart  room  detail 

1 

1 
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1 

S 

(f)  12th  Squad 
Winch  detail 

1 5 

4 

6 

20 

36 

23 

1 

1 
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FOURTH  SECTION 


1 Acting  1st  Sgt. 

2 Co.  clerks 

l3th  Squad 
1 Truckmaster 

I4th  Squad 
1 Asst.  T’master 

14th  Squad 
1 1 Trans.  Clerk 

l4th  Squad 
23  (g)  Chauffeurs 

14th  Squad 
1 (g)  Hydrogen 

Sgt.  14th  Squad 
1 Act.  Mess  Sgt. 

I3th  Squad 
1 Acting  Supply 

13th  Squad 
1 Tech.  Sp.  Sgt. 

I4th  Squad 
1 Supply  Clerk 

l3th  Squad 

3 Cooks 

13th  Squad 
‘4  4 Carpenters 

14th  Squad 
1 1 Barber 

l3th  Squad 
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FOURTH  SECTION— (Continued) 
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Tailor 

l3th  Squad 

1 

1 

Shoemaker 

I3th  Squad 

2 

2 

Orderlies 

13th  Squad 

1 

1 

Bugler 

1 5 3 23  1 

3 

1 10 

47 

2 12  9 23  15 

3 

1 105 

170 

Grand  Total 

Notes: — 

(a)  A company  to  be  equipped  with  6 Hotchkiss  machine 

guns,  8m/m,  each  with  a “CORRECTOR  P.’’  Two 
men  to  each  machine  gun,  a firer  and  a loader. 
All  of  the  machine  gun  section  to  be  trained  in 
the  use  of  guns  and  corrector. 

(b)  From  this  squad  are  to  be  taken  men  to  replace 

those  on  leave  or  sick. 

(c)  1 Corporal  and  4 privates  to  be  ropemakers. 

1 Corporal  and  2 privates  to  be  “tailors  on 

fabric.” 

1 Sergeant  to  act  as  basket  detail. 

1 Sergeant  1st  class  to  be  assistant  to  Sergeant 
icl.  in  charge. 

1 Sergeant  1st  class  to  be  in  charge  of  all  rigging 
and  repair. 

(d)  1 Master  Signal  Electrician  to  be  in  charge  of  all 

telephone  systems  and  equipment.  A Sergeant 
icl.  as  assistant.  1 Sergeant,  1 Corporal  and  8 
privates  for  laying  all  lines  and  repairing  same. 
The  MSE  has  supervision  over  work  of  all  the 
men  in  the  lOth,  11th  and  12th  Squads. 
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(e)  1 Sergeant  1st  class  to  be  (in  charge)  in  chart  room. 

Has  charge  of  all  observation  records,  etc.,  known 
as  the  “Observation  or  Chart  Room  Sergeant.” 
1 Sergeant,  radio  operator  and  assistant  to  chart 
room  Sergeant.  1 Corporal  and  5 privates. 
(2  men  to  be  good  radio  operators,  2 men  to  be 
good  telephone  central  operators  outside  of  the 
company.)  (Army  Corps  may  call  for  some.) 

(f)  1 Sergeant  1st  class  to  be  in  charge,  l Sergeant  as 

asp'stant. 

(g)  2 m(.j  to  be  selected  from  the  chauffeurs  who  are 

capable  of  soldering  and  repairing  flexibles,  also 
as  many  men  as  are  needed  for  handling  gas 
cylinders.  Also,  3 very  good  mechanics  to  be 
selected  from  Chauffeurs  or  Chauffeurs  Icl.  for 
all  auto  repair  work. 

MOTOR  TRANSPORTATION 

When  Changing  Station 
No.  Persons  Carried 
Class  Materials  Carried  Men  Officers 


1 Winch  6 

1 Tender  Machine  guns,  ammunition 

(4  to  truck)  Ground  cloths,  tables,  4 
chairs,  tent,  tools,  work 
bench,  screw  anchors, 
etc. 3 1 

4 4-ton  Trucks  Hydrogen 3 0 (each)  1 

1 4-ton  Truck  Rigging-truck,  basket,  etc.  4 

1 4-ton  Truck  Work  shop — Tools  (except 

necessary  tools  in  ten- 
der) Canvas  Pauling 

(lightly  loaded) 2 

1 l|-ton  Truck  Telephone  equipment  and 

instruments 6 

1 IJ-ton  Truck  Rations 5 

1 l|--ton  Truck  Technical  supplies 5 

1 Touring  car  Personnel 1 6 

5 Side  cars  Personnel > 6 


158  7 

(Note:  Assumed  that  12  men  will  be  sick,  on  leave,  etc. 
Some  may  be  sent  ahead  to  arrange  telephone  connec- 
tions, etc.) 
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BRITISH  AND  GERMAN  PARAOHUTES^^ 

German  Parachute.  A Parachute  recovered  from  a Ger- 
man aeroplane  has  been  under  examination,  the  details  com- 
pared with  the  British  standard  parachute  are  as  follows: 


British 

Material— Jap  Silk 
Strength  about  equal 
Weight  5 7 gms/m2 

Dimensions — Length  of  side 
4,250  m. 

Circumference  at  lower 
edge,  25,500  m. 
Diameter  of  central  vent, 
.200  m. 

Overall  length  of  rigging, 
9,1 50  m. 

Construction — 5 panels  to 
•each  gore 

2 Points  of  attachment  to 
each  gore 

Strong  reinforcement 
round  rigging  band  and 
vent. 

Rigging — 48  Points  of  at- 
tachment 
24  main  lines 
Terminate  on  hoop 
Single  lead  to  harness 


German 

Cotton  Cloth 
900  Km/m2 
88  gms/m2 

4,040  m. 

20,000  m. 

.200  m. 

6,700  m. 

2 panels  to  each  gore 

1 Point  of  attachment  to 
each  gore 

No  reinforcement  except  a 
small  strip  of  tape 


20  main  lines  only 
Terminate  in  an  eye 
2 short  leads  both  fitted  with 
interlocking  spring  hooks 


The  parachute  is  fitted  in  a plain  bell-shaped  canvas 
case,  with  a wire  reinforcement  round  the  lower  edge  in 
which  small  brass  rings  are  fitted  to  close  the  case.  A stout 
centre  cord  is  rigged  from  the  apex  of  the  parachute  to 
the  termination  of  the  rigging  and  is  the  full  length  of  the 
parachute  when  extended.  This  may  possibly  provide  a 
means  of  regulating  the  speed  of  descent  or  its  purpose 
may  be  only  to  take  the  strain  of  breaking  the  parachute 
out  of  its  case,  thus  avoiding  any  chance,  of  the  fabric 
being  torn  by  localized  stresses.  It  is  not  fireproofed. 
Generally  the  standard  of  construction  and  quality  of  mate- 
rials is  poor. 


^Technical  Report,  Department  of  the  Controller  Gen- 
eral of  Equipment,  Kite  Balloon  Branch — Fortnight  ending 
June  8,  1918. 
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An  interesting  type  of  parachute  invented  by  a French- 
man and  primarily  intended  for  use  from  Aeroplanes,  was 
designed  to  avoid  the  use  of  a case,  being  carried  in  the 
back  of  the  user  like  a pack  and  released  on  jumping  clear, 
a valuable  characteristic  for  Aeroplane  work.  When  packed, 
light  springs  are  kept  under  compresstion  by  a strop  made 
in  two  parts  secured  by  a wooden  peg.  After  jumping  and 
when  clear  this  peg  is  withdrawn  by  hand,  whereupon  the 
springs  extend,  opening  the  parachute  and  releasing  it  from 
the  back.  It  has  been  tried  and  functioned  satisfactorily. 
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NOTICE 

Commissioned  officers  of  the  Army  Balloon  School  at 
Arcadia  may  obtain  copies  of  the  Weekly  Bulletin  after 
1 o’clock  on  the  Thursday  of  each  week,  by  applying  in 
person  to  Lieut.  Weeks’  office  in  the  instruction  building. 
Copies  of  each  week’s  issue  will  be  available  until  the 
supply  is  exhausted. 
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Circular 
Ko.  no 


WAR  DEPARTMENT, 
Washington,  Dec.  3,  1918., 


DISPOSITION  OF  ‘^CONFIDENTIAL^"  AND  “SECRET^’ 
DOCUMENTS  AND  PUBLICATIONS 

1.  War  Department  documents  and  publications  marked'. 
‘■‘Secret,”  “Confidential,”  or  “For  Official  Use  Only,”  in  the  hands 
of  individuals  and  organizations  of  the  Army  will  be  disposed  of 
as  follows: 

1.  All  publications  and  documents  marked  “Secret”  in  the 
hands  of  officers  who  are  about  to  be  separated  from  the  service,, 
will  be  turned  over  to  the  chiefs  of  staff  corps  and  departments 
or  to  the  commanding  officers  of  camps  or  stations  at  which  suck 
officers  are  serving  at  the  time  of  discharge.  In  every  case  a. 
receipt  will  be  obtained  describing  publications  and  documents 
turned  over. 

2.  All  publications  and  documents  marked  “Confidential”  or 
“For  Official  Use  Only”  that  have  reference  to  the  training  of 
troops,  may  be  retained  by  the  officer  whom  they  were  originally 
issued. 

3.  All  publications  and  documents  in  the  hands  of  organiza- 
tions about  to  be  mustered  out  of  the  service,  marked  “Confiden- 
tial” or  “For  Official  Use  Only,”  and  all  publications  and  documents 
so  marked  and  in  the  hands  of  officers  about  to  be  separated  from; 
the  service,  that  have  reference  to  matters  other  than  training, 
will  be  turned  over  in  the  same  manner  as  described  in  sub- 
paragraph  1. 

4.  No  receipt  will  be  required  covering  publications  and 
documents  marked  “Confidential”  or  “For  Official  Use  Only” 
turned  over  pursuant  to  this  order. 

5.  All  publications  and  documents  marked  “Confidential”  or 
“For  Official  Use  Only”  that  are  worn  or  torn  and  not  worth  pre- 
serving, will  be  destroyed  pursuant  to  sub-paragraph  c,  paragraph 
IS,  circular  No.  73,  W.  D.,  1918. 

6.  All  documents  and  publications  marked  “Confidential”  and 
“For  Official  Use  Only”  on  hand  and  not  issued,  together  with 
those  received  pursuant  to  this  order,  will  be  carefully  sorted, 
packed  and  disposed  of,  pursuant  to  sub-paragraph  e,  paragraph  iS,, 
circular  No.  73,  W.  D.  1918. 

(062,  A.G.O.) 

By  order  of  the  Secretary  of  War: 


Official: 

P.  C.  Harris 

The  Adjutant  General. 


PEYTON  C.  MARCH, 
General,  Chief  of  Staff. 
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IMPROVEMENTS,  BALLOON  EQUIPMENT* 

During  active  hospilities  quantity  production  was  of  greater 
importance  than  the  development  of  new  types,  consequently  few 
recommendations  were  submitted  from  A.E.F.  for  changes  in  bal- 
loon equipment.  It  is  assumed  that  at  least  one  or  two  of  the  five 
'balloon  schools  in  U.  S.  will  be  continued  in  use  for  the  Regular 
Army  hereafter.  It  is  therefore  suggested  that  Fort  Omaha  or 
other  balloon  station  having  commercial  machine  shops,  wood 
working  factories,  and  supplies  of  raw  material  easily  accessible, 
be  designated  as  the  balloon  experimental  station  similar  to  the 
French  army  establishment  at  Chalais-Moudon  and  undertake  at 
once  the  improvement  of  all  articles  of  balloon  equipment  which 
have  not  proved  to  be  entirely  satisfactory.  The  following  is  an 
outline  of  improvements  in  equipment  which  might  be  started  at 
this  time. 

Balloon  Telephone  Set.  The  interplane  telephone  set  known 
as  S.C.R.  5 7 was  changed  somewhat  in  wiring  for  use  of  bal- 
loon observers  in  the  basket.  The  modifications  made  here  are 
covered  in  Balloon  Notes,  A.E.F.  No.  56,  and  special  reports  here- 
tofore submitted.  The  S.C.R.  5 7 is  very  convenient  for  balloon 
observers  as  regards  arrangement  of  the  head  receivers  inserted  in 
the  helmet,  the  size  and  weight  of  the  breast  transmitter  and  the 
compact  battery  box  containing  induction  coil.  In  its  original  form 
it  was  not  electrically  efficient  for  long  distance  telephone  con- 
Yersatioii;  the  changes  in  wiring  made  it  practicable  to  use  the  set 
over  ordinary  telephone  circuits  of  twenty  miles  in  length.  The 
Engineering  Staff  of  the  Signal  Corps  advise  however  that  this 
set  may  be  still  further  improved  by  changing  the  induction  coil, 
also  the  resistance  of  the  receivers  and  transmitters  so  that  they 
will  conform  more  nearly  to  the  electrical  characteristics  of  Ameri- 
can standard  long  distance  telephones.  Another  most  desirable 
improvement  is  to  insert  an  electrical  connection  in  the  arm  of  the 
breast  transmitter  which  will  make  and  break  the  battery  primary 
circuit.  By  moving  the  arm  of  the  breast  transmitter  up  close  to 
the  mouth  the  battery  contact  would  be  completed  and  by  pushing 
the  arm  well  forward  the  battery  circuit  would  be  open,  thereby 
making  a great  saving  in  the  life  and  efficiency  of  small  dry  cell 
batteries.  Due  to  lack  of  electrical  parts  necessary  to  make  the 
improvements,  they  could  not  be  undertaken  over  here. 

Parachute  Harness.  Although  it  is  expected  that  the  individ- 
ual balloon  parachute  will  in  the  future  be  largely  superseded  by 
the  basket  parachute,  it  is  believed  that  the  individual  parachute 
and  harness  should  not  be  neglected,  as  it  will  be  of  value  for 
special  situations  for  captive  balloon  service,  dirigible  balloon  ser- 
vice and  may  become  generally  used  for  airplane  pilots.  The 
leather  straps  around  the  waist  and  legs  of  the  Stevens  parachute 
harness  are  not  liked  by  balloon  observers  in  France.  The  general 
arrangement  of  the  French  individual  harness  is  preferred  to  that 
of  the  British,  for  the  French  harness  appears  to  be  of  poor  quality, 
lacking  sufficient  strength,  and  some  observers  have  reported  the 
harness  too  small.  The  American  cotton  webbing  harness,  made 
more  than  a year  ago,  copying  the  British  harness,  was  sufficiently 
strong  and  good  quality,  but  the  objection  to  suspension  in  front 


‘^Tetter  from  C.A.S.  (Balloon  Service)  A.E.F.  to  D.M.A  (Balloon 
Branch,  Training  Section).  Dated  December  16,  1918. 
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was  reported  long  ago.  Furthermore,  it  was  found  that  the  Ameri- 
can-made web  harnesses  were  too  small  for  use  over  the  heavy 
fur-lined  coats  ordinarily  worn  by  observers  in  France.  It  is 
recommended  that  the  individual  harness  be  manufactured  of  strong 
American  webbing  of  ample  size  and  designed  for  back  shouldeF 
rope  attachment. 

Fire-Proofing  of  Parachutes,  All  parachutes,  either  silk  or 
cotton,  should  be  treated  with  fire-proofing  solution.  This  is  par- 
ticularly necessary  for  basket  parachutes.  The  British  Air  Service 
Experimental  Department  adopted  a solution  which  had  been  found 
satisfactory  for  fire-proofing.  (Report  from  U.  S.  Military  Attache, 
London.)  The  report  indicates  that  unless  the  fire-proofing  solu- 
tions are  properly  and  carefully  applied  to  silk  and  cotton  fabrics 
the  tensile  “strength  will  be  seriously  reduced.  Therefore  experi- 
ments should  be  undertaken  for  training  workmen  in  the  proper 
handling  of  the  process. 

Balloon  Cable.  The  manufacture  of  an  efficient  balloon  cable 
in  the  United  States  is  of  utmost  importance.  The  British  specifi- 
cations for  captive  cable  insures  a breaking  strength  of  7200  lbs. 
The  American  specification,  of  August,  I9l 7,  prescribed  6800  lbs., 
but  the  cable  as  received  in  France  and  tested  oyer  here  broke  at 
about  5 200  lbs.  The  complete  data  on  this  was  submitted  some 
time  ago.  Due  to  the  poor  quality  of  American  cable  it  has  not 
been  possible  to  operate  American  balloons  in  strong  winds  which 
would  not  have  prevented  operations  of  pur  companies  if  proper 
quality  of  cable  had  been  available.  The  captive  cable  should  have 
a single  telephone  conductor  in  the  center  suitably  protected  from 
mechanical  injury. 

Winch.  It  is  known  that  new  types  of  balloon  winches  have 
been  developed  in  the  United  States  along  various  lines,  but  no 
samples  have  been  received  in  France  for  triab  It  is  learned  that 
French  balloon  companies  have  been  calling  for  caterpillar  adapters 
to  be  attached  to  the  rear  wheels  of  the  Caquot  winch  so  that  it 
could  operate  over  soft  ground  put  up  by  shell  fire.  It  is  recom- 
mended that  experiments  toward  improving  balloon  wipches  be 
continued,  particularly  by  adding  caterpil]ar  adapters  to  the  driv- 
ing wheels,  self-starters  for  motors,  sufficient  engine  power  to 
easily  pull  2000  lbs.  at  the  rate  of  1400  fe6t  per  minute.  When 
there  is  great  strain  on  the  balloon  cable,^ 'sudden  jerks  due  to 
starting  or  stopping  occasionally  break  the  cable.  Furthernid|:e,  it 
has  been  found  that  shifting  gears  in  difficult  situations  have  at 
times  caused  the  cable  to  throw  a loop  pn  the  drum  which  greatly 
interfered  with  the  operation  of  the  winding 'machinery,  'fhik 
office  is  not  informed  regarding  the  extent  of  the  experiqients 
which  were  made  with  electric  drive  for  balloon' winches,  but  it 
would  seem  to  be  highly  desirable  and  a sure  means  of  avoiding 
sudden  jerks  on  the  cable  if  the  electric  drive'  could  be  made 
entirely  reliable  and  capable  of  pulling  fhe  2000  lbs.  at  1400  feet 
per  minute. 

Siiicol  Generators.  Due  to  railway  congestion  in  France  pre- 
venting prompt  delivery  of  compressed  hydrogen  shipments,  heed 
was  found  for  portable  siiicol  generators  having' in  connection 
therewith  a transportable  hydrogen  cornpressor  for  refilling  cylin- 
ders. It  is  believed  that  the  first  type’s  of  siiicol  generators  rnade 
in  the  United  States  can  be  greatly  improved  and  simplified,  prefer- 
ably combining  the  entire  unit  in  ope  trailer  of  sontewhat  smaller 
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generating  capacity,  according  to  latest  French  designs.  It  is 
understood  that  the  Navy  Department  has  shipped  to  the  United 
States  some  French  units  of  this  type  should  then  be  developed 
for  use  with  it.  In  the  United  States  there  will  probably  be  needed 
hydrogen' generating  plants  of  the  silicol  process  on  railway  cars 
with  a complete  generating  and  compressing  unit  on  one  car. 
Railway  units  of  this  type  would  be  of  great  value  for  operation^ 
in  Mexico  or  at  temporary  maneuver  camps.  It  probably  will  be 
found,  however,  that  ’motive  power  on  a unit  of  that  kind  so  that 
the  car  can  travel  alone  is  not  necessary;  the  unit  might  be  more 
efficient  if  the  amount  of  space  devoted  to  the  propelling  motor 
were  utilized  for  other  purposes  in  connection  with  the  hydrogen 
generation. 

Turning  Cable  Contacts.  Balloon  cable  as  it  is  paid  out  and 
hauled  in  usually  tends  to  twist  and  untwist  oii  account  of  the  lay 
of  the  strands.  To  prevent  this  affecting  the  balloon,  the  French 
have  developed  a swivel  for  the  top  of  the  cable.  In  connection 
wifh  this  swivel  it  is  necessary  to  have  a turning  contact  attached 
so  that  the  telephone  connection  frorn  the  center  core  niay  be 
lead  to  the  basket  through  circular  copper  or  brass  rings  on  which 
copper  or  carbon  brushes  bear.  Otherwise  th’e  telephone  conduc- 
tors from  the  basket  become  wrapped  around  the  outside  of  the 
main  cable  as  it  twists  in  either  direction. 

Guns  For  Balloon  Protection.  It  is  understood  that  the  Ord- 
nance Department  has  undertaken  the  development  of  an  anti- 
aircraft gun  of  about  40  hi.m.  calibre  which  will  be  particularly 
suitable  for  the  protection  of  balloons  from  eneiny  airplane  attacks. 
Th^  development  of  a gun  of  this  type  should  be  encouraged  in 
every  way  by  the  Balloon  Service  and  when  it  is  ready  a suifibie 
truck  should  be  devised  for  carrying  the  giin  mounted  and  supply 
of  ammunition  and  gunners. 

A.  A.  Machihe  Guns,  it  is  not  certain  that  one  or  two  40  m.m. 
automatic  guns  issued  to  balloon  companies  will  entirely  displace 
machine  guns  for  protectioh  against  enerriy  airplane  attacks.  In 
any  event  the  A.  A.  machine’  guns  should  be  continued  in  use 
until  an  ample  supply  Of  the  40  m.m.  giins  are  available.  There  is 
much  to  be  done  in  developing  a suitable  anti-aircraft  mount  which 
is  not  heavy,  easily  set  up  and  hot  too  much  vibration  while 
firing:  It  should  have  a head  which  will  take  two  machine  guns  of 
whatever  type  has  been  adopted  for  the  American  Army.  Sampled 
‘of  French  tripods  and  the  various  types  which  have  been  improved 
by  American' balloon  companies  in  France  are  being  returned  to 
the  United  States  and  a photograph  of  a recent  French  arrange- 
ment for  double  Hotchkiss  gunf  has  already  been  sent  to  Washing- 
ton. In  this  connection  the  Peycru  sight  corrector  for  anti-air- 
craft machine  guns  should  be  developed  for  production  in  the 
United  States  or  some  other  corrector  equally  efficient. 

Tender.  The  type  of  winch  tender  now  used  by  the  French 
Army  as  well  as  the  modified  design  which  they  have  been  con- 
structing for  American  balloon  coniparties  is  not  efficient.  It  has 
a capstan  for  pulling  stalled  trucks  out  of  the  mud  and  to  a3sist 
in  maneuvering  balloons  in  ascension  over  obstacles  such  as  vvires, 
but  the  body  design,  divided  into  small  compart^uents  for  carrying 
a fey/  articles  is  extremely ' wasteful.  A somewhat  different  type 
of  tender  was  proposed  in  letter  from  this  office  two  or  three 
rnonths  ago  as  having  been  recommended  by  several  balloon  offi- 
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cers.  It  is  recommended  that  one  tender  be  constructed  in  the 
United  States  for  trial  in  comparison  with  the  present  type;  the 
new  design  to  be  simply  a standard  truck  of  four-wheel  drive 
type  having  the  American  type  niggerheads  on  sides  or  rear  of 
the  truck  for  rescuing  stalled  trucks  and  maneuvering  balloon 
while  passing  obstacles.  The  body  of  the  tender  should  be  heavy 
standard  truck  type  with  at  least  two  machine  gun  mounts  on  the 
sides;  inside  of  the  truck  body  to  be  arranged  with  a folding  seat  on 
one  side  for  the  transportation  of  personnel,  on  the  other  side  sev- 
eral chests  which  may  be  placed  end  to  end  forming  another  side 
seat  (possibly  both  sides).  This  row  of  chests  should  be  uni- 
form and  arranged  to  carry  spare  balloon  material  and  instruments 
which  are  ordinarily  carried  by  the  tender,  together  with  machine 
guns  and  ammunition  for  them.  It  is  believed  that  at  least  three 
or  four  of  those  chests  should  be  provided  instead  of  one  long 
chest  in  order  that  they  may  be  easily  removed  when  it  is  desired 
to  utilize  the  tender  for  carrying  other  cargo.  On  the  outside  of 
the  standard  body,  there  should  be  racks  for  carrying  the  anti- 
aircraft machine  gun  tripods. 

Anchors.  The  ground  anchors  which  come  from  the  United 
States  are  efficient,  but  very  much  heavier  than  necessary,  which 
interferes  with  the  mobility  of  a balloon  company.  The  ground 
anchors  of  the  French  corkscrew  type  are  sufficiently  light,  but 
do  not  hold  well  in  loose,  sandy  soil.  It  is  therefore  recommended 
that  experiments  be  made  with  all  the  various  types  of  anchors 
which  can  be  obtained  in  the  American  market,  with  a view  to  re- 
ducing the  weight  to  the  lowest  limit,  still  having  them  hold  suffi- 
ciently in  unfavorable  soil. 

Electric  Anemometer.  It  is  thought  that  samples  of  electric 
anemometers  for  use  in  balloons  to  test  wind  velocity  were  sent  to 
the  United  States  more  than  a year  ago,  but  if  not,  new  samples 
are  being  sent  as  soon  as  freight  to  U.  S.  will  be  accepted.  The 
type  of  anemometer  used  over  here  is  very  small  and  similar  to 
that  manufactured  in  the  United  States  for  use  in  mine  shafts  to 
determine  the  velocity  of  air  currents,  the  principal  difference 
being  that  the  French  balloon  anemometer  is  fitted  with  electric 
contact  for  indicating  wind  velocity  at  a distance. 

Tension  Meter.  The  cable  tension  meters  manufactured  in  the 
United  States  are  very  much  heavier  and  not  so  accurate  as  the 
French  type.  It  is  recommended  that  some  manufacturer  in  the 
United  States  undertake  to  make  an  exact  copy  of  the  French  type 
“E”  tension  meter. 

Chests.  An  important  feature  in  the  efficiency  of  a balloon 
company  is  to  move  quickly  and  this  must  frequently  be  done  at 
night  with  little  or  no  light.  One  of  the  important  aids  to  suc- 
cess is  that  of  having  uniform  boxes  for  all  equipment.  These 
chests  should  be  the  height  of  an  ordinary  seat.  They  should  be 
strong  and  reinforced  with  corner  irons  but  still  not  too  heavy, 
and  the  length  should  be  adjusted  so  that  in  placing  the  chests  end 
to  end  in  a truck  they  will  fit  nicely  with  a standard  length  of 
truck  body.  The  chest  which  carries  balloon  instruments  should 
have  special  compartments  made  for  each  instrument  provided 
with  rubber  or  felt  cushions  to  prevent  damage. 

Balloon  Radio.  In  order  to  communicate  by  radio  with  Divis- 
ional Artillery  it  is  necessary  that  each  balloon  company  have  a 
spark  sending  and  receiving  equipment,  but  for  communication  to 
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Army  Artillery  or  Railway  Artillery  of  long  range  it  is  necessary 
to  have  a continuous  wave  outfit.  Over  here  the  balloon  com- 
panies expected  to  receive  for  radio  communication  one  S.C.R. 
74-A,  wave  service.  It  was  not  possible  to  secure  delivery  of  these 
types  before  hostilities  ended  and  it  is  thought  advisable  to  procure 
these  or  similar  radio  sets  for  balloon  company  experiments  in 
the  United  States  to  determine  whether  they  are  entirely  suitable 
for  our  needs  and  to  develop  efficient  means  of  packing  and  trans- 
porting the  antennae,  instruments,  storage  batteries,  etc. 

Eye  Shields.  The  Strain  on  lookouts  using  field  glasses  for 
long  periods  is  very  great.  Soft  rubber  eye  shields  of  some  kind 
which  may  be  slipped  over  the  eye  pieces  of  field  glasses  are  highly 
desirable.  Also  an  amber  screen  which  may  be  attached  to  the  eye 
pieces  of  field  glasses  on  very  bright  days  will  be  of  great  value  to 
balloon  observers  and  lookouts. 

Inflation  Equipment.  The  inflation  chests  manufactured  in  the 
United  States  and  sent  over  here  are  much  inferior  to  the  French 
chests  in  every  way.  The  workmanship  is  poor,  connections  do  not 
fit  the  threads  well  and  the  manifold  itself  is  much  heavier  than 
the  French  equipment.  Now  that  the  rush  of  active  hostilities  is 
ended  it  is  thought  American  manufacturers  should  be  able  to 
produce  inflation  equipment  comparable  to  the  quality  of  the 
French  outfit. 

Telephone  Hand  Winch.  For  use  with  captive  cable  having 
no  telephone  core  or  broken  telephone  center  core  it  is  necessary 
to  have  an  efficient  hand  winch  for  paying  out  and  winding  in  the 
duplex  telephone  wire  to  basket.  All  of  the  early  types  of  hand 
winch  proved  to  be  entirely  too  slow  to  keep  up  with  the  Caquot 
winch  speed.  In  A.E.F.  multiplying  gear  was  provided  for  some  of 
these  hand  winches  so  that  the  wire  could  be  wound  in  with  suffi- 
cient speed,  but  on  account  of  hasty  workmanship  and  lack  of 
suitable  materials  these  types  are  not  entirely  satisfactory  and  cer- 
tainly can  be  greatly  improved.  At  times  there  is  so  much  friction 
that  a balloon  ascending  rapidly  breaks  the  telephone  conductors. 
It  may  be  necessary  to  make  these  hand  winches  with  ball  bear- 
ings or  roller  bearings  for  the  reel,  to  avoid  all  undue  strain  likely 
to  break  the  telephone  conductors. 

Equipment  in  Genera!.  There  is  no  question  that  the  mobility 
of  a balloon  company  is  essential  to  its  operating  efficiency.  Dur- 
ing the  several  years  of  trench  warfare  with  very  little  movement 
French  balloon  companies  increased  their  equipment  to  large 
amounts  so  that  it  was  impossible  for  the  organization  to  move 
with  the  transport  provided  except  by  making  more  than  one  trip 
of  the  trucks.  In  A.E.F.  we  have  always  been  short  of  motor 
transport  and  this  may  be  expected  in  the  future.  Practically  all 
revisions  of  our  equipment  table  have  been  reductions,  and  all 
which  have  been  made  did  not  cause  loss  of  efficiency  or  any 
embarrassment  to  the  organization.  It  is  usually  possible  to  have 
a truck  and  trailer  with  spare  balloons  and  supplies  in  the  vicinity 
of  each  Group  Headquarters,  thereby  materially  reducing  the 
amount  of  spare  equipment  which  each  company  must  carry  on 
all  moves.  It  would  seem  advisable  for  some  balloon  company 
in  U.  S.  to  make  careful  experiments  for  the  purpose  of  deter- 
mining exactly  the  number  of  trucks  and  trailers  required  to 
transport  the  full  complement  of  personnel,  also  company  equip- 
ment suitably  packed  in  chests.  The  balloon  officers  now  have 
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under  Consideration  here  a recommendation  for  the  reduction  o,f 
enlisted  personnel  of  each  balloon  company  from  170  to  15C), 
A conference  on  this  subiect  will  probably  be  held  in  the  next  two 
or  three  weeks  and  you  will  be  advised  Of  whatever  recommenda- 
tion is  adopted. 

It  may  be  expected  that  many  other  subjects  for  balloon  experi- 
ment and  trial  will  coiitinually  arise,  particularly  extensible  bal- 
loons and  new  rigging  for  them,  improvements  in  chartroom 
trailers,  improvements  in  danger  cone  clamps,  also  trials  of  aero- 
nautical inventions  as  subrhitted.  For  the  purpose  a well  equipped 
experimental  station  with  a staff  of  aeronautical  arid  mechanical 
engineers  and  draftsmen  in  addition  to  commissioned  and  enlisted 
personnel,  will  undoubtedly  be  required  in  the  United  States. 

By  authority  of  C.  A.  S. 

C.  DeF.  CHANDLER, 
Colonel,  Air  Service. 


NOTICE 

Commissioned  Officers  Of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 


SPECIAL  NOTICE 

The  inforfnation  in  the  Weekly  Bulletin  is  extremely  valuable 
for  balloori  observers.  All  officers  should  become, familiar  with  its 
contents,  and  the  instructor  officers  in  particular  will  be  held 
responsible  for  the  facts  published  weekly. 

It  is  suggested  that  all,  copies  Of  the  Bulletin  be  filed  so  that 
they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER,  . 

Capt.  S.  C.  (Aero.) 
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ACCOMPLISHMENTS  OF  MILITARY  AERONAUTICS 


WAR  DEPARTMENT 
: AIR  SERVICE 


Office  of  the  Director 

From:  Milton  F.  Davis,  Colonel,  A.S.A. 

To:  Major  General  Wm.  L.  Kenly, 


Aeronautics. 


January  30,  1919' 
Director  of  Military. 


Subject:  Accomplishmehts  of  Miltary  Aeronautics. 

On  leaving  my  duties  as  Chief  of  Training  under  your  super- 
vision, I desire  to  call  your  attention  to,  and' to-  express  in  some 
'way  my  appreciation  of,  the  no  less  than  remarkable  accomplish- 
ments of  our  Flying  Fields  during  th6  year  ending  November  11^ 
1918. 

If  it  meets  with  your  approval,  I should  like  to  have  the  appre- 
ciation expressed  in  the  follow'ing  paragraphs  brought  to  the 
attention  of  the  Field  Commanders  and  their  commands  in  any 
way  you  may  deem  proper: 

Now  that  the  war  is  over  and  the  rush  of  training  activities 
has  ceased,  we  May  take  time  to  look  back  over  the  past  eighteen 
months  and  calmly  survey  the  remarkable  results  attained  by  ouf 
Training  Schools  during  that  brief  time.  Before  taking  up’his  new 
duties,  the  Chief  of  Training  desires  to  express  his  commendation 
and  praise  of  th'e  splendid  ■ work ‘done  by  the  Field  Commanders, 
their  administrative  staffs  and  the  remarkable  body  of  young* 
fliers  who  have  produced  greater  results  in  less  than  a year  than 
any  other  nation  has  dohe  in  thrice 'the  time.  ' 

During  the  hurry  of  training  and  preparation  of  troops  to  lick 
the  Hun,  few  people  took  time  to  consider  the  really  marvelous 
work  that  was  being  done  at  the  Flying  Fields  of  the  United 
States;  and  few,  if  any,  outside  the  Air  Service,- — as  a matter  of 
fact  many  in  the  Air  Service, — -have  any  conception  of  the  magni- 
tude of  the  U.S.  Air  Service  on  November  11,  1918. 

The  National  Defence  Act,  authorizing  and  expanding  the 
Aviation  Section  of  the  Signal  Corps  and  appropriating  the  famous 
$640,000,000  was  passed  July  27,  1947.  At  that  time  America 
was  unknown  in  the  air.  She  had  a few  old  ships  that  had  beeii 
battered  around  in  the  Mexican  ripeditfoh,  one  lonesome  squad- 
ron and  a detachment.  There  'wTfe  no  airplanes  and  no  factories 
in  which  to  make  them.  There  were  no  Flying  Fields  and  but  a 
few  civilian  Flying  Instructors  whose  time  in  the  air  was  counted 
by  minutes  instead  of  hours.  From  practically  the  absolute  zero 
of  arithmetic,  the  Air  Service  started  to  grow  August  1st,  191 7i 
In  one  year  its  accomplishments  are  almost  beyond  comprehend 
sion;  they  are  so  well  known  that  a repetition  of  figures  is  ndt 
considered  necessary  here.  Suffice  to  say  that  in  that  one  yeaY 
the  United  States  liad  trained' t^iT thousWd  flfers  and  the  darin!| 
and  initiative  of  our  Field  Comnianders  and  their  assistants  haq 
reached 'subh  a point  that, ''at.'the  iigriiiig'of  the  armistice, 'a''Colone| 
of  the  British  Air  Service  feelingly  expressed  the  idea  that,  haq 
the' war  continued  a little  longer,  tlie’' Allies  wbirld  hav^^  beeii 
coming  to’us  to  learn  the  art  of  flying  and  fighting  in  the  air.  ' 

The ' world-wide  results  that  have  been  ' thus  accomplished 
have  been’ done  by  A bunch'  of ' Vodngsters' who, ’in  times  'of  Urdi- 
nary peace  with  its  slow  promotion,  would  be  Second  and  First 
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Lieutenants.  These  young  officers,  who  have  been  responsible  for 
this  splendid  work  and  the  wonderful  reputation  of  our  training 
system,  have  built  it  up  on  their  own  initiative  by  endless  and 
gruelling  grind  and  in  spite  of  restricting  regulations  and,  only 
too  often,  of  lack  of  co-operation  of  powers  higher  up.  Youthful 
Majors  and  Lieutenant  Colonels  have  performed  the^  work,  and 
handled  the  commiands  of  Brigadiers  and  Major  Generals;  and  have 
done  it  to  the  unqualified  satisfaction  of  the  Chief  of  Training. 
The  greatest  pride  of  his  life  is  to  have  been  associated  with  this 
bunch  of  live  wire  young  officers  during  their  splendid  work. 
Difficult  problems  have  arisen  vvhich,  in  many  cases,  they  have 
proceeded  to  solve  without  authority  but  always  with  the  one  idea 
in  view, —to  do  the  work  and  lick  Germany. 

The  undersigned  desires  to  express  his  boundless  appreciation 
of  the  wonderful  service  rendered  to  the  country  by  the  corps  of 
Field  Commanders,  Instructors  and  enlisted  mechanicians  of  the 
Air  Service  in  America  and  to  commend  and  thank  them  for  hav- 
ing done  so  much  in  helping  to  bring  the  war  to  a speedy  ter- 
mination. The  nation  is  especially  indebted  to  the  personnel  of 
the  trained  enlisted  force  of  the  flying  fields,  who,  v/ith  little  hope 
of  getting  overseas,  having  w’orked  unceasingly,  almost  night  and 
day, — at  most  fields  sixteen  hours  was  an  average  day’s  work,- — 
to  keep  ships  in  the  air.  These  men  for  a soldier’s  pay  have 
continuously,  and  without  complaint,  done  twice  the  amount  of 
work  each  twenty-four  hours  that  any  civil  organization  would 
have  dared  to  ask  of  its  employes.  Their  work  and  splendid  spirit 
is  more  than  appreciated,  and  is  characteristic  of  America’s  spirit 
in  the  war. 

MILTON  F.  DAVIS, 

Colonel,  A.S.A. 

Late  Chief  of  Training 

First  Endorsement 

War  Department,  O.D.M.A.,  February  12,  1919.  To  Com- 
manding Officers  of  all  Camps,  Schools,  Fields,  Posts,  Depots  and 
Stations  under  the  control  of  the  Director  of  Military  Aeronautics. 

1.  Forwarded: 

By  director  of  Major  General  Kenly: 

F.  R.  KENNEY 
Colonel,  Air  Service 
Executive 


THE  FUTURE  OF  THE  LIGHTER-THAN-AIR  SERVICE 

Training  Section, 

Balloon  and  Airship  Branch, 

February  12,  1919. 

Personal  letter  to  Lieut.  Colonel  L.  J.  Mygatt. 

I realize  that  you  and  the  men  under  you  are  wondering  just 
what  the  future  offers  the  Lighter-than-Air  service.  Naturally 
we  are  all  straining  our  eyes  trying  to  read  the  future,  as  is 
everyone  else  connected  with  the  army.  There  is  no  very  definite 
information,  all  we  can  do  is  to  watch  the  general  tendencies  and 
take  what  encouragement  we  can  from  them.  If  you  had  been 
with  me  the  past  month  or  so  I believe  that  you  would  have  been 
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greatly  encouraged.  When  the  question  of  cutting  down  the  Air 
Service,  following  the  signing  of  the  armistice  arose,  I was  agree- 
ably surprised  at  the  general  attitude  both  in  and  out  of  the  ser- 
vice regarding  the  balloon  requirements.  The  most  conservative- 
estimate  that  has  been  mentioned  by  anyone  calls  for  forty-two 
balloon  companies,  while  more  ambitious  plans  double  and  even 
treble  this  number. 

This  does  not  look  like  a very  serious  retrenchment  com- 
pared with  what  some  of  the  others  are  facing,  and  was  a distinct 
encouragement  to  me.  One  of  the  best  things  that  has  come  to- 
light  in  the  reorganization  program  is  the  way  that  other  branches 
of  the  service  are  fighting  our  battles  for  us.  Even  before  we 
could  request  it,  the  Field  Artillery,  Coast  Artillery  and  even: 
Oivision  Commanders  sent  in  requests  for  balloon  companies  to 
be  used  in  connection  with  their  work.  The  case  they  made  out 
was  too  strong  to  be  overlooked,  with  the  result  that  all  we  have 
had  to  do  is  to  figure  out  how  many  men  and  how  much  materiaf 
would  be  needed  to  meet  the  requirements. 

The  wonderful  performance  of  our  balloon  companies  in 
France,  almost  100  per  cent  in  efficiency,  has  caused  the  entire 
service  to  regard  the  balloons  v/ith  greatly  increased  respect. 
There  is  no  doubt  that  the  Army  wants  balloons  and  that  they 
are  going  to  have  them.  The  only  question  is  are  we  going  to  be 
able  to  give  them  what  they  want.  No  balloon  school  or  station 
has  been  closed  and  the  demand  of  the  army  for  balloons  is  so- 
great  that  none  can  be  closed. 

On  the  contrary,  the  plans  for  the  use  of  balloon  companies 
in  connection  with  the  Sea  Coast  Defenses  which  have  been 
worked  out  during  the  war  are  now  to  be  carried  into  effect.  A 
Board  of  Officers  at  Fort  Monroe,  Virginia,  which  has  had  a: 
balloon  company  for  use  in  solving  the  Sea  Coast  Defense  problem, 
has  reported  that  for  the  purpose  of  adjusting  Coast  Artillery  fire 
at  long  ranges  (about  twenty  miles)  the  balloons  afford  the  best 
known  means  for  the  solution  of  this  problem,  which,  by  the  way, 
is  one  of  great  importance  and  one  which  has  received  very  careful 
study  on  the  part  of  the  Coast  Artillery.  The  Coast  Artillery  now 
demand  that  all  the  Coast  Defenses  in  the  United  States— and  they 
are  numerous  as  you  know— those  at  both  ends  of  the  Panama 
Canal,  in  the  Hawaiian  Islands  and  in  the  Philippine  Islands,  have 
balloon  companies.  As  a matter  of  fact  nothing  less  than  ninety 
balloon  companies  will  meet  the  pressing  requirements  for  the 
Peace  Time  Army  as  planned.  It  certainly  would  be  gratifying  if 
we  would  be  able  to  get  one-half  of  this  requirement  authorized 
the  first  year.  For,  as  you  know,  it  is  the  custom  of  Congress  to 
make  these  increases  in  increments  allowing  time  for  normal  ex- 
pansion and  training  of  personnel.  However,  the  man  who  goes 
into  the  service  to  stay  is  looking  not  for  what  happens  the  first 
year,  nor  even  the  second  year,  but  what  he  may  reasonably  expect 
as  a life  profession.  It  can  be  truly  stated  that  of  all  the  services 
composing  the  army  there  is  none  which  offers  the  encouraging 
prospects  of  the  balloon  service.  This  refers  only  to  the  captive 
balloon  service.  I will  refer  to  the  dirigible  service  a little  later. 

As  you  have  noticed  in  the  service  publications  there  is  some 
talk  of  putting  the  Air  Service  on  a strictly  detail  basis,  that  is, 
all  officers  of  the  Air  Service  are  to  be  commissioned  in  some 
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other  branch,  Artillery,  Cavalry,  or  Infantry,  and  detailed  for  a 
period,  say  four  years,  to  the  Air  Service.  1 do  not  believe  that 
this  should  cause  any  concern  to  our  officers.  Our  work  is  so 
closely  related  to  the  other  arms  of  the  service  that  it  will  be 
necessary  for  our  officers,  particularly  the  observers,  to  have 
more  than  a superficial  knowledge  of  the  working  of  all  other 
arms.  Our  course  of  training  will  in  all  probability  include  this 
instruction.  I believe,  however,  that  the  sentiment  is  grov/ing  in 
favor  of  classing  the  Air  Service  as  a combatant  arm,  so  that  it  will 
liave  a separate  entity.  As  a matter  of  fact,  I think  that  we  can 
now  assume  that  the  detailed  system  of  the  Air  Service  will  not 
Le  supported  by  the  War  Department.  I am  led  to  this  conclusion 
largely  by  the  fact  that  the  instructions  sent  out  whereby  ail  offi- 
cers intending  to  remain  in  the  service  are  directed  to  proceed  to 
infantry,  Cavalry  and  Artillery  Training  Camps  for  instruction, 
have  been  so  m.odified  that  Air  Service  officers  will  remain  with 
the  Air  Service  for  their  training. 

The  posts  which  have  been  tentatively  assigned  to  the  balloon 
and  airship  branch  are  ail  desirable.  The  Coast  Artillery  stations 
mentioned  are  among  the  best  of  the  service  and  the  accommoda- 
tions even  at  the  firing  centers  are  better  than  other  arms  of  the 
service  are  getting.  Authority  has  been  given  to  take  over  Brooks 
Field  at  San  Antonio,  which  is  one  of  the  prettiest  of  the  Air 
Service  stations.  Authority  has  been  received  for  construction 
of  a four  hundred  foot  dirigible  hangar  at  Langley  Field  at  a cost 
of  $500,000,  and  other  construction  for  our  work  is  in  contem- 
plation so  that  these  stations  will  soon  achieve  a position  of  con- 
siderable importance  in  our  work. 

I have  not  the  time  to  fully  point  out  the  application  of  helium, 
the  non-inflammable,  non-explosive  gas,  to  the  future  of  the  bal- 
loon and  especially  the  airship.  It  is  with  the  latter  that  the 
greatest  development  will  come.  Many  men  who  have  been  study- 
ing the  problem  very  closely  predict  that  the  helium  airship  will 
fulfill  so  many  missions  heretofore  assigned  to  airplanes  that  the 
Heavier-than-Air  Branch  will  be  released  in  large  measure  from 
certain  of  its  duties  and  will  be  available  for  development  along 
other  new^  and  undeveloped  lines.  One  can  easily  see  this.  For 
instance,  a Handley-Page  Night  Bombing  machine,  which  is  the 
acme  of  development  in  the  bombing  airplane,  which  carries 
twenty-five  hundred  pounds  in  bombs  and  is  the  largest  type 
adopted,  carries  in  fact  a little  less  disposable  load  than  the  small- 
est of  the  twin-motored  airships  of  the  type  which  we  are  now 
purchasing.  The  question  has  been  raised,  therefore,  why  should 
not  this  airship  take  the  place  of  this  Handley-Page  Night  Bombing 
machine.  Again,  think  what  the  airship  will  be  in  the  way  of 
Coast  and  Boundary  patrol,  also  this  airship  will  be  the  principal 
means  for  maintaining  the  Custom  Service  along  the  Coast  Bound- 
ary, where  doubtless  all  manner  of  means  will  be  adopted  for 
smuggling.  Of  course,  you  understand  that  the  United  States  of 
America  is  the  only  country  on  earth  which  has  helium  in  balloon 
quantities.  We  will  have  helium  in  quantity  production  in  a very 
short  time.  Construction  is  being  pushed  rapidly  on  three  dirigibles, 
with  three  more  from  England,  and  they  will  be  delivered  in  the 
early  spring,  or  as  soon  as  we  have  a place  to  put  them.  In  the 
meantime  we  are  taking  advantage  of  the  navy  plants  to  train 
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officers  and  men  in  dirigible  work.  Eight  officers  and  thirty  men 
are  undergoing  this  training  at  Akron,  Ohio,  under  Colonel  W.  N. 
Hensley,  Jr.,  and  the  majority  of  them  will  go  to  Florida  in  a 
week  or  so  to  complete  their  training.  More  officers  and  men 
will  be  needed  in  the  immediate  future  for  this  very  important 
work.  They  must  of  necessity  be  those  who  are  memibers 
of  the  Regular  Army,  or  who  have  declared  their  intention  of  re- 
maining in  the  Service.  V/e  hope  eventually  to  give  all  in  the 
Balloon  Service,  v/ho  desire  it,  dirigible  training.  This  v/ill  also 
include  qualified  enlisted  men. 

As  I look  over  the  whole  field  of  army  reorganization  I feel 
decidedly  optimistic  over  the  future  of  the  balloons  and  airships. 
There  is  no  doubt  in  my  mind  but  that  balloons  have  come  to 
stay  and  that  our  place  in  the  military  establishment  will  be  one 
of  constantly  increasing  importance.  We  have  made  good  and 
have  demonstrated  beyond  all  doubt  that  we  have  something  that 
the  army  w^ants  and  can’t  get  along  without. 

I firmly  believe  that  any  officer  leaving  the  service  at  this  time 
for  any  cause  except  that  business  or  financial  interests  call  so 
imperatively  as  not  to  be  ignored,  is  making  a serious  mistake. 
We  v/ill  need  a considerable  number  of  able  men  and  naturally  the 
men  already  trained  in  balloon  work  will  be  those  to  whom  we 
turn  first,  and  those  who  w'ill  receive  first  consideration  in  the 
matter  of  promotion. 

A large  number  of  good  enlisted  men  will  be  required.  With 
industrial  conditions  as  unsettled  as  they  are  at  this  time  I believe 
that  enlisted  men  should  be  very  sure  of  what  the  future  holds  for 
them  before  they  separate  themselves  from  the  service.  The  large 
number  who  have  applied  for  enlistment  after  securing  their  dis- 
charge indicates  a condition  of  affairs  that  should  be  carefully  pon- 
dered by  each  man  heJpre  asking  for  discharge. 

Some  legislation,  no  doubt,  will  be  enacted  within  the  very  near 
future  for  the  continuation  of  the  army  on  a temporary  basis  to 
cover  the  remainder  of  the  present  emergency  and  at  the  same 
time  the  matter  will  be  taken  up  for  the  reorganization  of  the  per- 
manent military  establishment.  It  naturally  follows  Ihat  the  con- 
tinuation of  the  military  force  on  a basis  to  meet  the  present  emer- 
gency v/ill  necessitate  rearrangement  and  promotion  of  officers 
and  enlisted  men.  Reports  have  come  to  this  office  from  various 
officers  and  men  who  have  left  or  vdio  intend  leaving  the  service 
which  show  conclusively  that  they  have  not  been  fully  informed 
as  to  the  advantages  of  remaining  in  the  service,  or  the  clearly 
promising  prospects  which  may  reasonably  be  said  to  apply  in  the 
case  of  the  Balloon  Service. 

This  letter  is  written  particularly  with  the  idea  of  impressing 
Commanding  Officers  with  the  responsibility  which  rests  upon 
^hem  in  this  matter.  They  have  an  obligation  not  only  to  the 
Service,  but  to  the  officers  and  men  themselves,  to  see  to  it  that 
each  individual  is  in  possession  of  all  available  facts  and  thor- 
oughly understands  the  present  condition  and  prospects  of  the 
Balloon  Service  before  he  makes  final  decision  on  the  question  of 
remaining  with  or  leaving  the  Service.  It  is  a very  significant  fact 
that  the  number  of  applications  for  discharge  from  enlisted  men 
and  the  number  of  officers  discharged  vary  very  greatly  at  differ- 
ent posts,  which  can  be  taken  to  indicate  that  in  some  instances 
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Commanding  Officers  are  able  to  maintain  enthusiasm  and  faith  in 
the  Balloon  Service  to  a greater  extent  than  some  others. 

A.  L.  FULLER, 

LT.  COL.  L.  J.  MYGATT,  Colonel,  A.S.A. 

Army  Balloon  School, 

Arcadia,  California 


DEFLATING  THE  BALLOON 

Move  Explosions  Oocur  From  Improperly  Deflating  a Ealloon  Than 
At  Any  Other  Time 

1.  A balloon  should  never  be  deflated  in  a hangar,  but  out 
in  the  open  where  the  gas  has  a chane^  to  escape. 

2.  Unusual  precaution  should  be  taken  to  keep  all  light  and 
fires  away  during  deflation  and  pickets  should  be  posted  to  see 
that  this  is  enforced. 

3.  Ground  cloths  are  laid  out  as  for  inflation. 

4.  Balloon  is  brought  onto  the  ground  cloths  with  tail  headed 
into  the  wind. 

5.  Valve  is  then  removed.  Appendix  is  left  tied  so  that  there 
Vvill  be  no  circulation  of  air  into  the  envelope.  During  this  time 
the  riggers  are  removing  accessories. 

6.  The  nose  of  the  balloon  is  lightly  bagged,  most  of  the  bal- 
last being  placed  about  two-thirds  of  the  way  back. 

7.  Companies  then  distributed  about  the  balloon  with  only  a 
few  men  on  the  nose  to  hold  it  steady. 

8.  Nose  of  the  balloon  is  then  allowed  to  rise  to  an  angle  of 
forty-five  degrees  so  that  gas  may  escape  more  readily  and  also  be 
discharged  higher  into  the  air,  thus  eliminating  the  chances  of 
fire  which  might  occur  if  the  gas  were  discharged  on  a level  with 
the  ground. 

9.  As  the  gas  escapes  and  the  balloon  becomes  flabby  the  men 
in  the  rear  start  rolling  up  the  tail  and  continue  doing  so,  keeping 
constant  pressure  in  the  envelope  until  all  the  gas  is  forced  out. 

10.  In  rolling  up  the  balloon  the  greatest  possible  care  should 
be  exercised  that  absolutely  no  gas  will  be  left  in  that  part  of  the 
envelope  rolled. 

11.  If  any  gas  is  left  in  the  envelope,  as  soon  as  the  pressure 
is  out  of  the  balloon  the  air  will  enter,  forming  a combustible  mix- 
ture with  the  hydrogen,  which  is  very  easily  ignited  by  static 
spark  generated  from  the  friction  of  the  men  handling  the  balloon. 

12.  After  the  balloon  is  completely  deflated,  the  valve  is  then 
replaced  to  prevent  the  suction  of  air  when  unrolled.  As  a pre- 
caution it  might  be  well  to  roll  balloon  again  to  make  doubly  sure 
that  all  the  gas  is  out. 

13.  Balloon  is  then  unrolled  and  ready  to  be  packed. 

14.  Valve  is  taken  out  and  appendix  untied.  Men  are  then 
equally  distributed  around  the  balloon,  the  rigging  band  is  lifted 
up  and  pulled  outwards  in  order  to  get  the  underneath  fabric 
taut,  and  is  then  laid  down  again. 

15.  All  the  men  then  kneel  down  on  the  rigging  band  and 

pick  up  the  top  fabric  about  four  feet  in  from  the  rigging  band 

and  pull  it  out  until  it  is  free  from  creases  and  the  outer  edge  of 

this  fold  is  level  with  the  rigging  band.  If  this  is  done  correctly 

it  will  be  noticed  that  a seam  will  be  exactly  down  in  the  center 


Page  Eight 


THE  WEEKLY  BULLETIN 


of  the  envelope.  On  the  word  of  command  the  top  fold  is  lifted 
up  and  brought  down  smartly  by  all  the  men.  This  will  make  a 
flat  even  fold  all  around.  The  fins  and  rudder  are  then  folded  in- 
ward towards  the  center. 

16.  The  rigging  is  next  laid  on  the  envelope.  It  should  be 
spread  about  to  avoid  lumps  and  consequent  chafing  of  the 
fabric  during  transportation. 

17.  Half  of  the  men  in  stocking  feet  or  with  felt  or  rubber 
slippers  then  stand  on  the  envelope  at  equal  distances  from  each 
other  from  head  to  tail,  facing  outward.  The  remaining  half  of 
the  balloon  party,  standing  around  the  outside  of  the  envelope, 
take  up  the  rigging  band  and  top  fold  and  pass  the  same  to  the 
men  standing  on  the  envelope.  The  latter  lay  it  down,  making  a 
four-foot  fold  at  widest  point.  This  is  repeated  until  the  fold  lays 
straight  with  the  center  seam.  The  opposite  side  is  handled  in 
exactly  the  same  manner.  Then  one  fold  is  laid  on  top  of  the 
other,  making  the  width  of  one  fold  only.  The  fold  is  then  straight- 
ened out  and  all  creases  are  removed  and  four  men  abreast  shuffle 
the  air  out. 

18.  Rolling  then  commences  from  the  tail.  The  roll  should 
be  kept  tight  to  prevent  the  center  being  forced  out,  and  care 
should  be  taken  not  to  damage  the  fabric.  When  rolled  up  prop- 
erly the  balloon  should  be  tied  up  in  a canvas  sheet  provided  for 
the  purpose  and  then  put  into  the  canvas  case  and  laced  up. 

FIRST  LIEUT.  B.  T.  BURT, 

Field  Balloon  Officer. 

SECOND  LIEUT.  R,  J.  MARSHALL, 
Assistant  Field  Balloon  Officer. 


CONFERENCE  OF  BALLOON  FIELD  OFFICERS,  A.E.F. 

AMERICAN  EXPEDITIONARY  FORCES 
AIR  SERVICE  — BALLOON  SECTION 

Tours,  January  13,  1919. 

From:  O.I.C.,  Balloon  Service 

To:  Chief  of  Air  Service,  American  E.  F. 

Subject:  Conference  of  Balloon  Field  Officers 

A conference  of  field  officers  of  the  Balloon  Section  was  held 
at.  Headquarters,  Air  Service,  Paris,  from  January  9th  to  llth 
inclusive. 

Present  at  the  conference:  Colonel  C.  DeF.  Chandler,  Lieut. 
Col.  H.  Geiger,  Lieut.  Col.  John  A.  Paegelow,  Major  John  H. 
Jouett,  Major  John  G.  Thornell,  Major  Paul  Pleiss. 

The  conclusions  of  the  conference  are  presented  in  the  follow- 
ing paragraphs,  all  of  which  are  intended  as  recommendations  for 
the  future  policy  of  the  Balloon  Section: 

1.  Instructions  should  be  given  at  Balloon  Schools  in  the  care 
and  use  of  pigeons  for  carrying  messages.  This  recommendation 
contemplates  that  the  procurement,  training  and  distribution  of 
pigeons  will  continue  under  the  Signal  Corps  as  heretofore.^ 

2.  The  alarm  horn  to  be  discontinued  from  the  Equipment 
Table  and  in  place  of  it  include  a special  ground  panel  as  a signal 
for  observers  to  jump  with  parachute;  the  panel  to  be  of  conspic- 
uous colors  and  design  that  will  be  plainly  visible  when  seen 
against  any  color  of  earth  background. 
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3.  One  megaphone  should  be  included  in  the  balloon  com- 
pany equipment  for  the  use  of  maneuvering  officer  in  giving 
orders. 

4.  Caterpillar  drive  for  winches  should  be  adopted,  provided 
a speed  of^at  least  ten  miles  per  hour  can  be  attained.  If  this  speed 
IS  impracticable  for  caterpillar  drive,  then  some  form  of  caterpillar 
adapter  of  a type  which  may  easily  be  attached  to  the  driving 
wheels  should  be  provided  for  winches. 

5.  Radio  telephone  should  be  added  to  balloon  company  equip- 
ment whenever  ^ a suitable  field  portable  set  is  available  having  a. 
radius  of  operation  of  about  ten  miles.  This  radio  telephone  to  be 
in  addition  to  all  other  means  of  communication  provided  for  bal- 
loon companies  at  the  present  time. 

6.  One  collapsible  drum  should  be  added  to  the  balloon  equip- 
ment table  for  communication  to  ground  stations,  particularly 
Infantry.  The  size  of  the  drum,  its  color,  mechanical  arrange- 
ments and  ther  details,  including  the  distance  of  suspension  below 
the  basket  should  be  determined  by  experiment. 

7 Add  to  balloon  company  equipment  one  electric  signal  lamp 
with  adjustable  reflector,  operated  by  small  storage  battery  in  bal- 
loon basket  and  telephone  key  in  the  circuit;  this  for  communicat- 
ing with  ground  stations,  particularly  advanced  infantry  positions 
at  night. 

8.  A proposal  to  attach  fixed  lights  to  balloon  cable  at  night 
to  indicate  its  position  is  not  favorably  considered  on  account  of 
drawing  hostile  artillery  fire  and  facilitating  attacks  from  night 
flying  enemy  planes. 

9.  One  airblower  should  be  added  to  balloon  company  equip- 
ment; the  blower  to  be  suitably  geared  for  hand  operation  and  of  a 
capacity  which  will  inflate  ballonet,  air  rudder  and  stabilizers 
within  thirty  minutes. 

10  Balloon  maneuvering  personnel  should  follow  the  British 
Army  custom  of  tying  off  or  plugging  the  inlet  and  outlet  of  air 
rudder  and  ballonet  whenever  balloon  descends  to  the  ground, 
releasing  air  from  the  rudder  only  when  balloon  is  bedded  for  the 
night. 

11.  As  a special  protection  for  balloon  valves  during  trans- 
portation an  individual  wicker  basket  should  be  provided  for  each 
valve. 

12.  As  a protection  for  parachutes  during  shipment  each  of 
these  should  be  provided  with  an  individual _ wicker  basket. 

13.  The  present  types  of  danger  cones  on  the  ascension  cable 
should  be  continued  in  use  with  an  allowance  of  four  per  com- 
pany. The  danger  cone  should  be  made  of  contrasting  colors 
which  will  show  best  against  backgrounds,  the  selection  of  colors 
and  their  arrangement  to  be  determined  by  experiment.  The 
present  attachment  used  in  A.E.F.  for  danger  cones  is  satisfactory. 
One  should  be  added  to  the  cable  each  lOOO  feet  out. 

14.  The  present  French  type  of  body  for  balloon  tender  to  be 
discontinued  and  in  place  of  it  a tender  to  be  developed  on  a 
three-ton,  truck  chassis  having  standard  body,  two  machine  gun 
mounts  and  nigger  heads  on  both  sides.  The  tender  truck  should 
be  of  a type  which  drives  on  all  four  wheels.  The  two  rear  corners 
of  the  chassis  should  have  hooks  attached. 

15.  Experiments  should  be  conducted  using  the  Coast  Artil- 
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lery  type  of  head  set  with  battery  contact  make  and  break  on  the 
ball  and  socket  joint  horn  transmitter;  this  type  of  head  set  to  be 
tested  in  comparison  with  the  modified  SCR  5 7 head  set  for 
observers.  All  types  of  head  telephones  for  observers  should  be 
designed  for  disconnecting  plug  at  the  breast  or  within  easy  reach. 

16.  Present  allowance  of  six  machine  guns  per  balloon  com- 
pany should  be  increased  to  twelve;  these  to  be  mounted  in  pairs 
on  six  anti-aircraft  tripods. 

17.  As  soon  as  a satisfactory  type  of  automatic  cannon  of 
about  40  mm  can  be  developed  two  of  these  on  anti-aircraft 
mounts  on  light  trucks  should  be  provided  for  each  balloon  com- 
pany in  addition  to  the  allowance  of  machine  guns. 

18.  A new  type  of  safe  and  reliable  release  from  parachute 
harness  is  highly  desirable  and  experiments  should  be  undertaken 
to  develop  this  improvement. 

19.  On  account  of  the  flexibility  of  control  and  entire  absence 
of  gear  shifts  it  is  believed  that  experiments  should  be  undertaken 
to  determine  whether  a steam  engine  can  be  made  more  satisfactory 
and  equally  efficient  in  comparison  with  the  present  gasoline  motor 
drive  for  balloon  winches.  This  recommendation  contemplates  the 
use  of  a flash  boiler  type  steam  engine  as  used  in  some  of  the  suc- 
cessful passenger  automobiles.  A steam  engine  winch  should  be 
compared  to  a gasoline  motor  winch  having  the  magnetic  clutch 
and  electric  gear  shift  which  likewise  eliminates  sudden  jerks  on 
balloon  cable. 

20.  All  balloon  fabric  should  have  the  cotton  cloth  printed 
with  camonfiage  color  designs  for  the  outside  of  balloons.  This 
color  printing  shouid  be  done  before  rubberizing  the  fabric. 

21.  The  present  parachute  knife  is  not  entirely  satisfactory 
and  new  designs  should  be  undertaken  to  improve  its  efficiency 
without  increasing  the  danger  to  the  observer. 

22.  It  is  believed  advisable  to  institute  in  balloon  schools  in 
the  United  States  a special  course  for  Balloon  Group  Commanders 
to  be  pursued  by  all  field  officers  of  the  Balloon  Section  and  Senior 
Company  Commanders. 

23.  Add  to  company  equipment  table  three  small  telephone 
switchboards  of  four-line  capacity. 

24.  It  is.  believed  that  a mobile  park  should  be  provided  for 
each  Balloon  Group  and  attached  to  Group  Headquarters,  the  near- 
est Air  Park  or  tube  dump,  depending  on  local  conditions;  the 
transportation  for  this  mobile  park  to  consist  of  five  three-ton 
trucks,  each  having  a special  body  for  carrying  forty  standard 
U.  S.  hydrogen  cylinders  connected  to  discharge  manifolds.  This 
special  transportation  unit  being  for  the  purpose  of  quickly  fur- 
nishing sufficient  hydrogen  for  complete  inflation  of  a new  balloon 
after  one  has  been  burned  by  enemy.  In  addition  to  the  five 
trucks  with  special  bodies  there  should  be  five  one  and  one-half- 
ton four-wheel  trailers  for  the  transportation  of  spare  balloons, 
baskets,  parachutes  and  similar  maintenance  equipment  suitable 
for  a Group  mobile  park. 

25.  Present  system  of  separate  and  independent  units  for 
administration  of  Balloon  Group  and  Wing  Headquarters  can  be 
improved  and  administration  materially  simplified  by  the  organi- 
zation of  Balloon  Parks  having  the  same  commissioned  and  soldier 
personnel  as  a balloon  company.  An  allowance  of  one  Balloon 
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Park  for  each  Army  would  be  sufficient  to  provide  for  the  person- 
nel needed  for  all  Balloon  Group  and  Wing  Headquarters  of  an 
Army,  together  ydth  detachment^  for  tube  dumps  and  mobile  parks. 

26.  No  change  is  recommended  in  the  present  allowance  of 
one  balloon  company  for  each  Piyision,  plus  pne  for  Corps  Artil- 
lery, but  it  is  believed  that  these  five  companies,  cpmpnsing  a 
Group,  “should  be  consi4ered  as  Corps  troops,  the  normal  proce- 
dure being  that  whenever  a Division  joins  an  Army  Corps  one 
balloon  company  will  be  assigned  to  that  Division,  remaining  with 
it  as  long  as  practicable  and  operate  at  all  times  under  the  tactical 
command  of  the  Division;  the  supervision  of  the  Balloon  Group 
Commander  being  technical. 

27.  The  present  plan  of  having  separate  groups  of  balloons 
to  serve  Army  Artillery  only  is  believed  to  be  inefficient.  Future 
organization  tables  should  provide  for  two  or  three  groups  of 
reserve  balloons  attached  to  Army  Headquarters  for  assignment  to 
Corps  Groups  as  required,  but  all  Army  Artillery  needing  Balloon 
Observation  for  adjustment  of  fire  should  fall  upon  the  nearest  bal- 
loon for  that  service.  It  may  be  necessary  to  assign  extra  cohi- 
pa;nies  to  Corps  Balloon  Groups  for  this  purpose;  the  Arniy  Head- 
quarters Reserve  Balloons  being  available. 

28.  No  radical  changes  are  recommended  in  the  Tables  of 
Organization,  A.'B.F.,  dated  September  8th,  I9l8.  The  following 
minor  Changes' should  bh  incorporated  whenever  these  Tables  are 
revised: 

Table  609.  Balloon  Company.  Maintaining  the  same  enlisted 
strength  as  heretofore,  the  number  of  non-commissioned  officers 
should  be  materially  decreased  as  follows:  First  sergeant,  1 ; 
sergeants,  first-class,  4;  mess  sergeant,  1;  sergeants,  8;  corporals, 
14;  chauffeurs,  first-class,  6;  chauffeurs,  11;  cooks,  3;  buglers,  2; 
privates,  first-class,  40;  privates,  80;  omit  master  electricians 
entirely. 

Company,  transportation:  Add  1 chart-room  trailer  and  3 
trailer^,  4-wheel,  l|-ton  standard  body. 

' ‘ ' IiiCreasC'  hia'chine^  guns  fro  6 to  12,  leaving  anti-aircraft 
mounts  6:  ' Add^  2*  a\itomatic  Cannon  on  ahti-aircraft  mounts. 

Table  608.  '’'BallOon  Group.  Reduce  total  enlisted  for  Group 
Headqual-te^  from  in  the  following  grades:  Sergeant, 

first-class,  1;  sergeant,  1 ; 'corporal,  i f chauffeurs,  first-class,  2; 
chauffeurs,  2;  cooks,  2;  privates,  first-class,  3;  privates,  3. 

Change  column  3 to  conform  to  the  recommendations  above 
concerning  the  personnel  and  transportation  for  balloon  com- 
panies. 

Change  column  4 totals  to  conform  to  the  foregoing  recom- 
mendations. 

Add  to  column  5 transportation,  1 motor  ambulance. 

Add  to  transportation  under  column  2,  5 trucks  3-ton,  cylinder 
bodies  and  5 trailers,  4-^heel,  1 |-ten  standard  body;  these  items 
for  Group  i]dobile  Park. 

Change  the  Vitle  of  column  2 to  read  ' ‘Headquarters  Detach- 
ment.P  . i 

Under  remarks,  column  7,  state  that  the  Headquarters  Detach- 
ment of  15  enlisted  wdl  be  provided  from  thC  Afniy 

Balloon  f^ark. 

Table  607.  Balloon  ^in|r.  Column  2,  number  of  privates  first- 
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class  reduce  from  2 to  1 for  Wing  Headquarters,  making  total 
enlisted  10  instead  of  11,  reducing  number  of  rifles  accordingly. 

Under  Remarks,  column  7,  it  should  be  stated  that  the  Balloon 
Wing  Headquarters  exercises  technical  supervision  over  all  balloon 
troops  of  an  Army. 

The  title  of  column  2 should  read  “Headquarters  Detachment.’^ 

The  title  of  column  3 should  read  “3  Army  Reserve  Groups 
(Table  608).”  The  personnel  and  transportation  in  this  column 
should  be  modified  in  accordance  with  foregoing  recommendations. 

Columns  4,  5 and  6 should  be  modified  to  conform  to  recom- 
mendations above. 

Table  601.  Army  Air  Service.  Change  column  5,  Balloon 
Wing,  to  conform  to  preceding  paragraphs. 

Add  a new  column  entitled  “Balloon  Park,”  having  the  same 
commissioned  and  enlisted  personnel  as  prescribed  for  balloon 
company  (Table  609)  and  supported  by  remark  in  column  14  to 
the  effect  that  the  Balloon  Park  is  utilized  to  supply  the  enlisted 
personnel  for  Balloon  Wing  Headquarters  (Table  607),  Group 
Headquarters  Detachments  (Table  608),  detachments  for  tube 
dumps,  mobile  balloon  parks,  repair  depots  and  all  other  detached 
service  required  by  the  balloon  service  of  an  Army. 

C.  DeF.  CHANDLER, 

CDeFC.  dgr  Colonel,  Air  Service. 


NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 


SPECIAL  NOTICE 

The  information  in  the  Weekly  Bulletin  is  extremely  valuable 
for  balloon  observers.  All  officers  should  become  familiar  with  its 
contents,  and  the  instructor  officers  in  particular  will  be  held 
responsible  for  the  facts  published  weekly. 

It  is  suggested  that  all  copies  of  the  Bulletin  be  filed  so  that 
they  will  be  available  for  future  use. 

THEODORE  H.  MAENNER, 

Capt.  S.  C.  (Aero.) 
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COMMENDATION  FROM  MAJOR  GENERAL  KENLY 

WAR  DEPARTMENT 
AIR  SERVICE 

Division  of  Military  Aeronautics 
Washington,  D.  C. 

GENERAL  ORDERS  February  13,  I9l9 

NO.  12 

To  the  Officers  and  Enlisted  Men  of  the  Air  Service: 

1.  It  seems  fitting  at  this  time  to  express  my  appreciation  of 
the  splendid  work  performed  for  the  past  year  or  more  of  war  ac- 
tivities, by  the  officers  and  enlisted  men  of  the  Division  of  Military 
Aeronautics.  Many  of  you  are  now  returning  to  civil  pursuits 
with  the  regret  that  you  were  not  among  the  more  fortunate  ones 
who  experienced  actual  service  overseas.  To  you  who  have 
labored  night  and  day,  undertaking  hazardous  duties  in  all  weather, 
that  the  training  of  our  fighting  men  might  continue  without  in- 
terruption, I express  my  sincere  thanks  for  your  steadfast  devotion 
to  a duty  which  so  suddenly  became  apparent  would  involve  the 
same  hazardous  duties  over  and  over  again  in  order  that  others  less 
experienced  might  be  fitted  for  the  work  in  hand,  and  then  to 
have  your  former  students  sent  to  the  front  while  you  “carry  on,” 
required  a quality  of  pluck  and  steadfast  determination  which  the 
fortunate  few  who  have  never  experienced  such  heart-rending  dis- 
appointment can  never  understand. 

2.  To  those  who  served  overseas  and  returned  to  this  coun- 
try with  the  satisfactory  feeling  of  difficult  duty  well  done,  I offer 
my  sincere  congratulations  for  your  worthy  accomplishments. 

3.  For  those  who  met  an  untimely  end  in  our  service,  I am 
sure  that  we  all  hope  that  they  may  receive  the  reward  they  so 
justly  merit  for  the  extreme  sacrifice. 

W.  L.  KENLY, 

Major  General,  U.  S.  A. 

Director  of  Military  Aeronautics. 


DISTINGUISHED  SERVICE  CROSS  FOR  LIEUT.  BURT 

The  Commanding  General,  John  J.  Pershing,  American  Expedi- 
tionary Forces,  awarded  the  distinguished  service  cross  to  First 
Lieut.  Byron  T.  Burt,  Jr.,  Balloon  Section,  1st  Army,  for  “repeated 
acts  of  extraordinary  heroism  in  action  near  Griscourt,  France, 
August  4-11;  near  Sommedieu,  France,  September  16;  near  Avo- 
court,  France,  October  1,  I9l8.  On  each  of  these  occasions  Lieut. 
Burt  remained  with  his  balloon,  making  important  observation  of 
the  enemy’s  positions  and  directing  our  artillery  fire,  until  his  bal- 
loon was  set  on  fire  by  incendiary  bullets  from  enemy  aircraft.  On 
one  occasion  he  refused  to  jump  until  his  companion,  a student 
observer,  was  safely  away.” 

The  cross  was  presented  to  Lieut.  Burt  with  appropriate  cere- 
monies by  Lieut, -Col.  Mygatt  on  Saturday  afternoon,  February  22, 
1919,  at  this  school,  before  the  many  thousands  who  had  gathered 
to  witness  the  first  Balloon  Circus. 


THE  WEEKLY  BULLETIN 


Page  Three 


BALLOON  INFLATION  AND  TOPPING  OFF 

By  First  Lieut*  B.  T.  Burt,  A.S.M.A.,  and  Second  Lieut. 

R.  J.  Marshall,  A.S.M.A. 

If  the  purity  of  hydrogen  gas  is  always  maintained  there 
will  be  no  danger  of  an  explosion. 

A commissioned  officer  must  be  in  charge  at  all  times 
during  inflation  and  topping  off. 

Smoking  and  naked  lights  must  never  be  allowed  within 
fifty  yards  of  balloon  or  gas  cylinders  and  notices  should  be 
posted  to  this  effect. 

1.  A new  balloon  should  always  be  inflated  with  air  first,  when 
possible.  The  riggers  under  the  rigger  N.C.O.  should  go  inside  the 
envelope  and  inspect  the  valve — rigging,  etc.,  and  keep  special 
lookout  for  pinholes.  Men  who  are  required  to  do  this  work  will 
remove  shoes  and  put  on  felt,  or  preferably  rubber  slippers,  before 
entering  the  envelope. 

2.  After  transit  a balloon  should  never  be  inflated  with  hydro- 
gen until  it  has  been  inflated  with  air  to  50  m.m.  pressure  and 
given  a twenty-four  hour  test  to  ascertain  whether  it  will  hold 
hydrogen.  After  this  has  been  done  it  should  be  deflated  and 
rolled,  using  the  standard  balloon  roll,  taking  three  folds  from  each 
side  to  the  center,  lengthwise,  and  pushing  the  air  out  by  rolling 
from  the  tail  to  the  nose. 

3.  Ground  cloths  are  laid  out  on  as  level  a space  as  possible, 
great  care  being  taken  to  see  that  no  harsh  obstacles  are  under  the 
same.  The  balloon  is  brought  on  the  cloths,  in  the  roll  as  stated 
above  and  so  placed  as  the  nose  will  be  in  the  wind  when  unrolled. 
It  is  advisable  to  unroll  the  balloon  just  enough  to  place  the  valve 
and  tie  up  the  appendix  before  completing  the  unrolling,  as  unroll- 
ing the  balloon  has  a tendency  to  create  a vacuum  within  and  suck 
air  if  the  ports  are  left  open. 

4.  The  balloon  should  now  be  spread  out  with  the  mooring 
band  uppermost.  A row  of  sand  bags  or  rolls  made  up  about  six 
inches  in  diameter  and  four  feet  in  length  are  then  placed  across 
the  envelope  about  twenty  feet  back  from  the  nose.  The  rolls 
should  be  laid  so  that  the  ends  overlap  about  eight  inches,  pre- 
venting gas  from  circulating  all  through  the  balloon,  causing  a suc- 
tion of  air  which  lowers  the  purity  of  the  gas.  During  inflation, 
that  part  of  the  balloon  in  front  of  the  bags,  or  rolls,  must  be  kept 
taut  and  no  gas  should  be  allowed  to  get  past  the  rolls.  To 
accomplish  this  the  bag  must  be  moved  back  just  a few  feet  at  a 
time  until  the  whole  balloon  is  filled. 

5.  Sand  bags  are  hooked  in  each  first  bridle  of  all  basket 
rigging,  using  twenty-four  bags  on  each  side  with  the  hooks  so 
placed  as  the  open  part  is  away  from  the  envelope.  About  eight 
extra  bags  should  be  kept  on  each  side  near  the  nose  in  case  of 
emergency.  Sand  bags  of  thirty-three  to  thirty-five  pounds  in 
weight  should  be  used, 

6.  While  inflation  is  going  on  riggers  should  attach  all  access- 
ories and  suspension  lines. 

7.  On  inflation  or  topping  off,  as  a precaution  against  fire,  at 
least  two  men  posted  as  fire  pickets  should  be  used.  One  to  be 
stationed  as  near  to  the  balloon  as  practicable  and  the  other  about 
fifteen  feet  from  the  manifold.  Each  picket  should  be  equipped 
with  a sheath  knife  and  fire  bag.  Fire  bags  are  cylindrical  canvas 
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Dags  made  up  two  and  one-half  feet  in  length  and  eight  inches  in 
iiameter.  Each  picket  should  have  one  of  these  bags  stood  up  on 
end  at  his  post  in  such  a manner  that  if  pushed  over  it  would  fall 
across  inflation  tube,  thereby  cutting  off  the  gas.  In  event  of  fire, 
bags  are  allowed  to  drop  on  inflation  tube.  The  picket  near  the 
manifold  then  severs  inflation  tube  with  his  knife  between  the 
sand  bag  and  balloon.  The  picket  nearest  the  balloon  chokes  off 
the  inflation  tube  between  the  balloon  and  sand  bag  and  severs 
tube  between  the  sand  bag  and  place  choked  off. 

8.  When  the  balloon  is  nearly  full  the  riggers  should  attach 
the  manometer  tube.  If  the  valve  is  to  be  set  at  20  m.m.  the 
balloon  should  be  inflated  to  about  22  m.m.,  the  inflation  tube  tied 
off,  the  valve  locked  and  an  approximate  adjustment  made  in  the 
valve  adjusting  line.  The  valve  should  now  be  unlocked  and  the 
result  on  the  yalve  adjusting  line  noted  through  the  inspection 
window.  If  the  valve  adjusting  line  needs  adjustment  one  way  or 
the  other  to  “pop”  the  valve  at  2J  m.m.,  it  should  be  done  at  this 
time  by  either  adding  more  gas  or  changing  the  knot  in  the  line. 
Whenever  the  knot  is  changed  in  the  line  the  valve  should  be 
locked  in  order  that  the  pulling  does  not  open  the  valve  and  lose 
gas.  During  this  whole  operation  the  balloon  should  be  held 
about  six  inches  off  the  ground. 

Technical  Points. 

Enough  attention  is  not  being  paid  to  the  small  details 
involved  in  inflation  and  topping  off,  all  of  which  go  to  impair 
the  operative  efficiency. 

The  following  technical  points  should  be  observed: 

Inflation. 

1.  Lay  out  inflation  tube  in  line  with  the  balloon,  avoiding 
curves  and  corners  whenever  possible. 

2.  Thimble  should  be  placed  inside  appendix  of  balloon  and 
securely  tied  with  two  separate  ties,  using  clove  hitch  with  free 
ends  securely  fastened  on  side  opposite  where  lines  on  clove  hitch 
cross.  Inflation  tube  should  then  be  fastened  in  the  same  manner 
on  the  outside  of  thimble  and  appendix. 

3.  Three  separate  ties  should  be  used  in  tying  inflation  tube 
and  cap  to  manifold. 

4.  The  proper  care  in  making  the  fastenings  of  the  inflation 
tube  should  be  exercised,  as  any  loose  fastening  will  permit  suction 
of  air  there  by  causing  a loss  in  the  purity  of  gas.  Good  fastenings 
may  be  made  by  using  strips  of  old  balloon  fabric  or  balloon  tape 
folded  over  pnce. 

5.  When  using  the  Pierce  manifold,  all  precaution  taken  can 
not  eliminate  the  four  or  five  cubic  feet  of  air  contained  in  the 
manifold  itself.  Therefore,  the  moment  when  the  danger  of  fire  is 
greatest  comes  when  the  first  fifteen  cylinders  are  discharged  into 
the  balloon.  At  this  time  the  fire  pickets  must  be  “on  their  toes” 
and  alert.  This  condition  should  prevail  all  through  the  inflation 
or  topping  off,  but  more  stress  laid  on  this  particular  moment  from 
others. 

6.  CAUTION.  Valves  often  freeze  from  expanding  of  re- 
leased hydrogen  under  pressure  or  when  cylinders  are  discharged 
too  fast.  Be  SURE  that  all  valves  on  cylinders  in  the  discharged  or 
empty  pile  are  tightly  closed  before  leaving.  This  may  be  accomp- 
lished by  waiting  for  these  valves  to  thaw  and  then  going  over  each 
one  to  see  that  it  is  tightly  closed.  If  the  valves  thaw  themselves 
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and  are  left  to  discharge,  a very  explosive  mixture  is  apt  to  form 
in  the  cylinders  and  cause  great  damage  at  the  hydrogen  plant 
when  refilling. 

Topping  Off. 

1.  Same  rules  as  given  under  ‘Technical  Points,  Inflation,” 
hold  good  in  regard  to  connecting  inflation  tube  and  making  proper 
ties. 

2.  In  topping  off  balloon  is  held  practically  free  from  the  bed 
so  as  to  allow  air  to  escape  from  bailoonet. 

3.  Frequent  and  careful  inspections  should  be  made  of  infla- 
tion tube,  manifold  and  cap.  Immediately  after  topping  off  inflation 
tube  should  be  rolled  up  and  taken  off  manifold  and  caps  put  on 
both  ends  of  the  manifold  so  as  to  keep  out  dirt.  Covers  made  of 
canvas  or  old  balloon  fabric  should  be  placed  over  valves  of  the 
manifold  as  a precaution  against  fire.  Any  sm.all  piece  of  grit 
blown  through  the  valve  or  manifold  is  likely  to  make  a spark 
causing  ignition  of  impure  gas  which  is  always  present  the  first  few 
moments  of  gas  flow. 

4.  No  attempt  will  be  made  to  give  any  rule  as  to  how  full  a 
balloon  should  be  topped  off,  as  too  miany  conditions  govern  this 
point.  It  is  solely  a matter  of  judgment  for  the  officer  in  charge. 

5.  In  case  of  high  winds  arising  w'hen  balloon  is  on  the  bed 
the  balloon  should  be  bedded  down  tightly  and  enough  gas  put  in 
immediately  so  that  the  balloon  will  be  tight  enough  to  resist  the 
wind.  Once  a high  wind  is  able  to  form  a pocket  in  the  balloon  it 
is  liable  to  carry  it  off  the  bed. 

Handling  of  Cylinders  in  Balloon  Inflaticn. 

1.  Cylinders  are  to  be  piled  in  straight  rows,  four  cylinders 
deep  with  valves  toward  the  manifold.  Empty  cylinders  must  be 
kept  separate  from  the  full  cylinders. 

2.  Cylinder  caps  mmst  be  left  on  the  full  cylinders  and  the 
empty  cylinders  are  to  have  caps  off. 

3.  A large  sign  with  red  letters  on  a white  background  should 
be  placed  near  full  cylinders,  giving  warning  against  smoking  and 
carrying  flame  within  fifty  yards  of  notice. 

4.  Ten  men  are  required  to  handle  cylinders  in  inflating  a 
balloon  with  the  Pierce  manifold.  When  it  is  desired  to  inflate 
balloon  in  the  shortest  possible  time  two  manifolds  may  be  used, 
connecting  one  on  behind  the  other. 

5.  No.  1 and  No.  2 men  take  the  first  cylinder  from  the  pile; 
No.  1 pulling  cylinder  out  so  as  to  allow  No.  2 to  get  a hold  of  it 
at  the  rear  end,  carrying  cylinder  to  the  manifold  and  standing  it  on 
end,  No.  1 takes  the  cap  off  throwing  it  in  a pile  out  of  the  way, 
then  pulling  the  cylinder  over  so  it  can  be  placed  in  the  yoke  of 
the  valve  on  the  manifold;  No.  2 raising  the  rear  end  of  the  cylinder 
off  the  ground  so  that  the  cylinder  can  be  properly  placed  on  the 
manifold.  After  being  properly  placed  No.  1 closes  the  clamp  over 
the  valve,  tightening  down  slightly.  Nos.  3,  4,  5,  6,  7 and  8 follow 
the  same  routine.  No,  9 and  No.  10  handle  the  cracking  of  the 
valves.  No.  9 cracks  the  cylinders,  starting  at  the  inflation  tube 
end  of  manifold,  turning  on  and  off  quickly  the  first  cylinder,  then 
the  second,  then  back  to  the  first,  turning  it  on  slightly.  No.  3 
cylinder  turn  on  and  off,  No.  2 on  a little  more,  1 on  more,  then 
on  and  off  with  4,  then  No.  1 on  full,  No.  2 on  half  and  3 just 
starting.  No.  4 ready  to  start  and  so  on  until  the  eight  cylinders 
on  the  manifold  are  started. 
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6.  When  No.  1 is  empty  the  valve  is  closed,  the  clamp  turned 
back,  and  valve  lifted  out  of  yoke. 

7.  Whenever  a full  cylinder  is  brought  over  to  the  manifold 
an  empty,  one  is  taken  back,  in  this  way  there  is  a continual  move- 
ment of  cylinders  back  and  forth  from  the  pile  to  the  manifold. 


INSPECTION  OF  BALLOON  CLOTH 
By  First  Lieut.  G.  F.  Kersey,  A.S.M.A. 

1.  The  cloth  is  received  in  the  gray  from  the  manufacturer. 
The  manufacturer  first  inspects  the  cloth  and  sends  only  firsts  to 
the  Depot.  Cloth  containing  a number  of  weaving  defects  such  as 
large  slubs,  broken  threads,  thin  places,  oil  spots  and  stain,  is  not 
sent  to  the  depot,  unless  these  defects  can  be  removed  to  such  an 
extent  as  to  make  it  fit  for  balloon  fabric.  The  large  slubs  and 
knots  are  removed  at  the  manufacturer’s.  The  remaining  defects 
are  noted  at  the  depot  and  the  cloth  is  accepted  or  rejected  there. 
The  depot  submits  the  following  list  of  defects  to  the  manufacturer 
to  aid  him  in  producing  balloon  cloth  that  is  especially  desirable 
for  use  in  balloons. 

(a)  All  defects  caused  by  faulty  yarns  of  careless  weaving  that 
raise  the  surface  of  the  cloth,  such  as  nobby  warp  or  fill- 
ing yard,  hard  knots,  bunches,  kinks,  slubs,  etc.,  oil  spots 
and  hard  size. 

(b)  Temply  cuts. 

(c)  Thick  and  thin  places. 

(d)  Floats  and  ends  out. 

(e)  Loose  ends. 

(f)  Tights,  selvedges. 

(g)  Reed  marks. 

(h)  Scratch  ups. 

(i)  Variation  in  width. 

The  above  defects  are  all  serious  from  the  balloon  manufac- 
turer’s point  of  view,  especially  those  in  paragraph  (a).  The 
object  of  the  list  is  to  have  the  above  defects  eliminated  as  far  as  is 
practicable  in  the  manufacture  of  this  cloth. 

In  this  way  the  manufacturer  knows  just  what  is  expected  of 
him  and  the  quality  of  cloth  being  received  at  the  depot  shows 
that  the  manufacturer  is  doing  his  best  to  give  the  Government 
what  they  wish.  It  is  a marked  fact  that  the  cloth  is  remarkably 
free  from  weaving  defects,  and  is  as  nearly  perfect  as  is  practical 
to  make  it. 

2.  The  cloth  is  passed  over  a light  table  in  the  gray  and 
inspected  by  women  (one  at  a table)  but  under  the  supervision 
of  the  A.S.A.P.  inspection.  The  women  note  all  defects,  such 
as  slubs,  knots,  oil  stains,  cut  selvage,  broken  threads,  holes,  thin 
places,  etc.  A thread  is  tied  in  the  selvage  of  the  roll  opposite 
each  defect,  and  at  the  same  time  these  are  noted  upon  an  inspec- 
tion card.  . If  these  defects  are  serious,  the  roll  is  rejected  by 
the  A.S.A.P.  inspector  and  returned  to  the  manufacturer. 
While  running  the  roll  each  cut  in  the  roll  is  sampled,  one-half 
yard  samples  being  taken.  The  cuts  vary  in  length  from  fifty  to 
200  yards. 

These  samples  are  tested  for  tensile  strength,  weights  and 
thread  count.  If  the  results  of  these  tests  pass  Signal  Corps 
specification  No.  16012  and  the  rolls  are  reasonably  free  from 
weaving  defects,  the  rolls  are  accepted  and  allowed  to  be  put  into 
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the  process  for  removing  the  stains  and  sizing.  If  the  cloth  falls 
down  in  tests  or  has  serious  weaving  defects,  it  is  returned  to  the 
manufacturer.  The  A.S.A.P.  inspector  decides  this. 

3,  Process.  The  cloth  is  put  through  a fininshing  process. 
All  stains  and  sizing  material  is  removed.  The  cloth  is  then  calen- 
dered and  all  wrinkles  are  removed.  It  is  then  returned  to  the 
inspection  room  for  the  finish  inspection. 

4.  Final  Inspection.  The  cloth  is  again  run  over  light  tables. 
All  defects  are  noted.  Instructions  governing  this  inspection  are 
as  follows: 

Note:  Always  compare  kier  marks  and  piece  numbers  with 
Inspection  cards  before  and  after  inspection. 

Small  Holes. 

Small  holes  about  one-fourth  inch  and  smaller  are  to  be  marked 
with  a heavy  circle  around  the  hole  as  close  to  the  edge  as  possible. 
Notation  to  be  made  on  inspection  card  by  the  inspector,  as  to  the 
number  of  marked  holes  through  the  piece.  Twelve  holes  like  the 
above  will  be  allowed  in  a full  piece  of  about  120  to  140  yards, 
providing,  of  course,  the  holes  are  not  too  close  together. 

Large  Holes  and  Damages. 

Large  holes  and  damages  are  to  be  strung  with  a six-inch  string 
and  marked  “CUT”  by  the  Government  inspector,  who  will  use  a 
rubber  stamp  for  this  purpose.  If  holes  or  damages  are  less  than 
thirty  yards  apart,  it  will  not  be  necessary  for  the  Government 
inspector  to  stamp  all  of  the  above,  but  same  must  be  strung  so  that 
all  of  the  damaged  piece  can  be  rejected  and  the  good  or  first  qual- 
ity cloth  saved.  If  the  holes  or  damages  are  all  through  the  piece, 
it  is  to  be  marked  at  the  end  of  the  piece,  “TOO  MANY  HOLES,” 
or  “DAMAGED  THROUGHOUT,”  to  be  rejected.  The  inspector 
will  now  make  notation  on  inspection  cards,  “STRINGS  FOR 
DAMAGES  MARKED  CUT,  DAMAGES  REJECT,”  or  if  there  are 
too  many  damaged  places,  the  notation  will  be,  “STRINGS  FOR 
DAMAGES  REJECT.”  Government  inspector  will  decide.  (It 
will  be  possible  at  times  to  stamp  a damage  “CUT”  and  accept 
the  same  even  if  it  is  within  thirty  yards,  depending  as  to  the 
character  of  damage.) 

Small  Clip  Outs. 

Small  clip  outs  are  to  be  strung,  so  that  same  can  be  noted  and 
pulled  out  by  the  folder  at  the  hooker.  Notation  is  to  be  made  at 
the  end  of  the  piece,  “STRINGS  FOR  SMALL  CLIP  OUTS,”  and  the 
same  notation  is  to  be  made  on  the  inspection  card  by  the 
inspector. 

Large  Clip  Outs  and  Too  Many  Small  Clip  Outs. 

Large  clip  outs,  too  many  small  clip  outs  and  narrow  width, 
are  to  be  strung  and  notation  is  to  be  made  at  the  piece,  “RUN 
OVER  FOR  CLIP  OUTS,”  or  “RUN  OVER  FOR  NARROW 
WIDTH,”  and  the  notation  on  the  inspection  card  is  to  be, 
“STRINGS  FOR  CLIP  OUTS  OR  NARROW,”  to  be  run  over. 

Floor  Dirt. 

Floor  dirt  is  to  be  washed  out  by  the  inspector  at  the  machine, 
if  there  is  not  too  much  of  it.  If  the  floor  dirt  covers  too  much  of 
an  area,  the  Government  inspector  is  to  be  notified,  the  place  or 
places  strung  and  notification  made  at  end  of  piece,  “STRINGS 
FOR  FLOOR  DIRT  TO  BE  HAND  WASHED,”  and  the  same  nota- 
tion is  to  be  made  on  the  inspection  cards. 
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Oil  Spots. 

Oil  spots  that  have  been  spattered  on  the  cloth  while  in  process 
are  to  be  washed  out  by  the  inspector  at  the  machine.  If  the  oil 
spots  cover  too  large  an  area  the  Government  inspector  is  to  be 
notified,  the  place  or  places  strung,  and  notation  made  at  the  end 
of  piece,  “STRINGS  FOR  OIL  TO  BE  HAND  V/ASHED,’’  or  to  be 
marked,  “STRINGS  FOR  OIL,  TO  BE  RUN  OVER,’’  according  to 
the  existing  conditions  and  the  same  notation  is  to  be  made  on  the 
inspection  card.  It  might  be  at  times  policy  for  the  Government 
inspector  to  mark  the  place  or  places  in  question,  “CUT.” 

Stains. 

All  stains,  including  washed-out  oil,  which  do  not  in  any  way 
injure  the  cloth  are  to  be  allowed  to  go  as  O.  K.,  but  the  inspector 
is  to  make  notation  on  inspection  card,  “STAINS  NOTED.” 
Cieases. 

All  creases  that  do  not  cover  too  large  an  area  are  to  be  ironed 
out  by  the  inspector  at  the  machine.  If  the  creases  cover  too 
great  an  area  or  extend  more  or  less  throughout  the  piece,  the 
Government  inspector  is  to  be  notified,  the  place  or  places  strung 
at  the  beginning  and  the  end  of  the  fault  and  notation  is  to  be 
made  at  the  end  of  the  piece.  “STRINGS  FOR  CREASES,”  to  be 
RUN  OVER,  and  the  same  notation  is  to  be  made  on  the  inspection 
card. 

Mildew. 

All  cloth  showing  any  mildew  is  to  be  rejected  on  sight;  notify 
Government  inspector. 

Singe  Burns. 

Cloth  containing  singe  burns  is  to  be  rejected;  notify  Govern- 
ment inspector. 

Using  the  Hot  Iron. 

Every  care  must  be  taken  to  prevent  the  cloth  from  becoming 
scorched  when  the  hot  iron  is  used,  as  the  same  is  very  serious  and 
is  just  what  the  enemy  wants  you  to  do.  (Be  careful). 

If  the  roll  passes  the  light  table  inspection  and  the  reports  of 
the  test  from  samples  sent  to  laboratories  are  passing  the  specifi- 
cations, the  cloth  is  accepted  by  the  A.S.A.P.  inspector,  who 
stamps  the  cloth  near  the  end  with  the  acceptance  stamp  of  the 
A.S.A.P.  If  rejected,,  it  is  stamped  by  the  inspector  and  the 
manufacturer  stands  the  expense. 

The  cloth  is  now  folded  and  yards  counted  and  all  doubtful 
pieces  examined  and  then  it  is  rolled  up  on  a rolling  machine  into 
rolls  of  about  1000  to  l500  yards  each.  These  rolis  contain  about 
10  cuts,  ranging  in  size  from  30  yards  to  200  yards.  Never  less 
than  3 0 yards.  The  rolls  are  then  packed  in  boxes  ready  for  ship- 
ment. Each  roll  shipped  has  the  acceptance  stamp  of  the  A.S.A.P. 
on  it. 

In  summing  up  the  above,  the  inspection  is  very  carefully  car- 
ried out  and  no  cloth  is  accepted  but  what  passes  A.S.A.P. 
specifications  No.  16012,  and  in  the  opinion  of  the  writer  this 
cloth  will  produce  balloon  fabrics  that  will  pass  A.S.A.P. 
specifications  No.  16013  without  further  inspection  by  the  Rubber 
companies. 

The  writer  recommends  that  the  physical  tests  accompany  each 
roll  or  cloth  to  the  manufacturer  so  that  duplicate  tests  need  not 
be  made  at  the  rubber  plants.  This  will  mean  a saving  of  cloth  and 
money  to  the  Government. 
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BALLOON  MANUFACTURE 
By  First  Lieut.  G.  F.  Hersey,  A.S.M.A. 

Compounds. 

Might  grade  Para  rubber  comes  to  the  mill  room  after  being 
thoroughly  washed^  sheeted  and  dried. 

It  is  then  thoroughly  broken  down  on  a warm  mill.  A 60-inch 
mill  is  used.  The  rubber  content  of  a 6J  lb.  batch  is  broken 
down  at  one  time.  Rolls  are  about  one-fourth  inch  apart,  and 
rubber  follows  around  to  back  roll.  The  rubber  is  broken  down 
for  40  minutes. 

CO'Fesene  or  parafine  wax  is  used  in  the  compound.  This  wax 
has  been  previously  mixed  SO/SO  with  Para,  vacuum  dried  and 
then  broken  down  upon  the  mill  the  same  as  the  rubber  is. 
About  10  minutes  is  consumed  in  breaking  down  this  rubber  com- 
pound. 

The  wax  and  entire  rubber  content  is  then  thrown  upon  an- 
other mill  cooler  than  the  first  one.  Here  the  wax  and  rubber  are 
thoroughly  mixed. 

Sulphur  is  then  added  by  being  sifted  upon  the  rubber  through  a 
sieve.  This  insures  the  sulphur  mixing  with  the  rubber  to  make  a 
homogeneous  mass.  The  mixing  is  continued  for  10  to  iS  min- 
utes until  the  batch  is  homogeneous. 

The  mill  is  closed  up  and  rubber  sheeted  off  in  sheets  of  about 
1/16  thickness.  These  warm  sheets  are  put  directly  into  a dough 
mixer.  The  entire  batch  consists  of  60  lbs.  The  dough  mixers 
are  the  horizontal  type  of  kneeder.  (Imperial  make). 

Sixty-pound  batches  are  kneeded  at  one  time.  Two  hours  and 
one-half  are  consumed  in  mixing,  during  which  time  the  rubber 
dissolves  in  140  lbs.  of  solvent  (Torbine  and  Texine)  So/50  in  gas 
film  stocks,  and  Terbine  25  and  Texine  7 5 for  lower  grade  stocks. 

This  makes  cement  for  the  varnish  coat.  To  make  the  dough 

coat  only  60  lbs.  of  solvent  is  used  with  60  lbs.  of  rubber.  The 

same  time  is  consumed  in  mixing. 

All  cement  and  dough  proceeds  directly  from  the  mixers  to  a 
straining  press.  This  is  a hydraulic  press  with  a 12-inch  ram.  This- 
ram  squeezes  the  cement  and  dough  through  a 108-mesh  screen. 
One  60  mesh  and  two  12-mesh  screens  are  used  for  supporting 
screen.  All  four  screens  are  laid  upon  a perforated  iron  disk. 
The  capacity  of  the  press  is  l S lbs.  of  compound  dissolved  in  sol- 
vent strained  every  10  minutes.  The  cement  or  dough  proceeds 

directly  to  the  spreading  room.  The  weather  coat,  which  is  com- 
pounded with  pigments  settles  with  age,  so  that  all  cement  of 
this  nature  must  be  used  before  it  is  24  hours  old.  After  this 
period  it  is  scrapped  as  far  as  use  in  balloons  is  concerned.  The 
gas  film  compound,  which  is  nearly  pure  gum,  is  used  up  until 
it  is  48  hours  old,  after  which  time  it  is  scrapped. 

Notes* . 

Compound  for  gum  film  resembles  the  following: 

Fine  Para  5 lbs. 

Wax  2 lbs.  8 oz. 

Sulphur  2 lbs.  8 oz. 


60  lbs. 
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Compound  for  weather  side  resembles  the  following: 

Fine  Para „__54  lbs. 

Zinc  Oxide 3 lbs.  7 oz. 

Lamp  Black 1 oz. 

Sulphur 2 lbs.  8 oz. 


60  lbs. 

Two  60-inch  mills  are  used,  one  for  breaking  down  of  rubber, 
and  one  for  mixing  of  compounds. 

Sixteen  horizontal  cement  mixers  are  used.  Capacity  60  lbs. 
of  dry  compound  dissolved  every  three  hours. 

Two  hydraulic  press  strainers  are  used  to  strain  cement. 
Capacity  lOO  lbs.  of  dry  material  per  hour. 

Spreading. 

From  the  drying  room,  the  cloth  proceeds  to  spreading  room 
in  1 50-yard  lengths,  with  leaders  attached. 

Scotch  type  spreaders  are  used,  geared  at  the  rate  of  7 yards 
per  minute.  Spreader  is  18  feet  long  over  all.  Rolls  are  wound  up 
by  hand  in  order  to  insure  perfect  winding  with  no  wrinkles.  The 
steel  knife  blades  rest  directly  upon  the  fabric,  which  is  supported 
by  a band  rubber  roll.  The  rubber  gum  is  placed  in  front  of  the 
knife  and  is  spread  upon  the  cloth  as  it  passes  under  the  knife. 

The  solvent  is  evaporated  by  passing  over  steam  heated  pipes, 
integral  with  the  spreader.  It  is  very  essential  that  complete 
evaporation  of  solvent  takes  place  before  an  additional  coat  is  ap- 
plied. .2  to  .3  of  an  ounce  per  square  yard  of  gum  is  applied 
at  one  spreading. 

The  first  operation  in  spreading  is  to  apply  the  “varnish  coats,” 
which  consists  of  two  or  three  coats  of  very  thin  gum  cemei\t. 
The  object  of  using  this  very  thin  cement  first  is  to  completely 
fill  up  the  pores  in  the  cloth  and  to  form  a foundation  for  the 
following  gum  coats.  In  applying  this  varnish  coat,  the  fabric  is 
so  run  over  the  rolls  that  a layer  of  cloth  is  between  the  drum  and 
the  cloth  being  spread  so  that  the  varnish  coat  does  not  go 
thru  the  pores  of  the  cloth  on  to  the  roll  and  cause  the  roll  to 
become  sticky.  This  precaution  is  used  upon  the  varnish  coats 
only  as  when  the  gum  coats  are  applied  the  varnish  coats  have 
formed  a foundation  on  the  surface  of  the  cloth  that  will  not  al- 
low the  gum  to  pass  through  the  cloth. 

After  the  varnish  coats  are  applied,  the  gum  coats  follow 
until  the  roll  is  up  to  a certain  weight. 

The  roll  is  then  taken  from  the  spreader  and  weighed  on  a 
very  accurate  scale,  from  which  weight  the  amount  of  gum  per 
square  yard  is  estimated.  The  number  of  coats  which  will  be 
necessary  to  bring  the  amount  of  gum  per  square  yard  up  to  U. 
S.  Army  specifications  is  then  computed.  At  this  time  it  is  also 
figured  mathematically  the  number  of  additional  spreading  coats 
that  must  be  run  (usually  2 or  3),  and  the  roll  goes  back  to  the 
spreaders  for  these  additional  coats. 

Gas  film  cement  is  not  used  for  spreading  after  it  is  24  hours 
old.  Pigment  cement  for  airside  is  not  used  after  it  is  12  hours 
old.  This  regulation  is  due  to  sulphur  and  pigments  settling  to 
the  bottom  of  containers. 

Each  spreader  is  equipped  with  Pyrene  fire  extinguishers  for 
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fire  prevention.  Carbon  Tetrachloride  is  used  in  the  extinguishers, 
as  it  is  not  injurious  to  the  rubber. 

Each  spreader  is  grounded  as  far  as  possible,  so  as  to  eliminate 
the  fire  hazard,  due  to  the  static  electricity  generated  by  the  con- 
stant unrolling  of  the  rubberized  cloth. 

Finished  roils  are  checked  by  an  inspector  for  weight  and  are 
then  ready  for  biasing  and  doubling. 

Bias  Cutting. 

Immediately  after  leaving  the  spreading  room,  all  spread  cloth 
to  be  used  in  the  bias  ply  goes  to  the  bias  cutting  table.  Here  the 
cloth  is  rolled  out  on  long  tables  about  30  feet  long,  with  the  gum 
side  up,  and  the  selvage  is  torn  off  both  edges.  The  fabric  is 
next  cut  on  an  angle  of  45  degrees  into  panels  of  about  40  inches 
wide.  Panels  are  then  turned  i way  round,  so  as  to  form  long, 
continuous  strips  with  the  selvage  edges  of  the  cloth  cemented 
together.  The  warp  and  fill  threads  now  run  at  an  angle  of  45 
degrees  to  the  roll. 

The  bias  laps  are  cemented  by  using  small,  hard,  self-feeding 
cement  brush  and  Goodyear  “C  8 D”  cement.  One  coat  only  is 
applied  to  each  of  the  two  surfaces  to  be  cemented  together. 
This  cement  is  allowed  to  dry  until  it  is  tacky  and  the  two  surfaces 
are  lapped  | of  an  inch  and  thoroughly  rolled  down.  A strip  of 
raw  gum  about  l-|  inches  wide,  roiled  upon  holland  is  next  ap- 
plied over  the  laps  on  the  cement  side  of  the  cloth.  This  is 
thoroughly  rolled  down,  after  which  the  holland  is  stripped  off. 

The  biased  fabric  is  then  inspected  for  such  defects  as  narrow 
or  wide  laps,  insufficient  rolling  and  loose  and  wrinkled  gum 
strips. 

Doubling. 

This  process  consists  in  uniting  the  straight  and  biased  plys 
of  fabric  so  as  to  form  two  ply  balloon  fabric.  This  is  done  by  a 
machine  having  two  steel  rolls  of  about  l5  inches  in  diameter, 
placed  tightly  against  each  other.  One  roll  is  semi-hard  rubber 
coated,  so  as  to  allow  a certain  amount  of  “give”  when  the  bias 
layers  pass  between  the  rolls.  The  straight  ply  is  fed  into  rolls 
from  one  side  of  the  machine,  and  bias  ply  is  fed  from  the  other. 
The  roils  press  against  each  other  with  a weight  of  approximately 
50  lbs.  per  square  inch. 

Great  care  is  exercised  to  see  that  there  are  no  wrinkles  in  the 
applied  fabric  and  that  the  bias  and  parallel  fabric  are  united  with 
the  outside  edges  coinciding  as  close  as  possible. 

Preparation  of  Fabric  for  Curing. 

After  doubling,  the  envelope  fabric  is  run  over  a cutting  table 
where  the  edges  of  the  bias  are  trimmed  even  v/ith  the  straight 
ply. 

The  envelope  and  lobe  fabric  being  coated  on  the  outside,  is 
then  run  through  a dusting  machine  before  being  rolled  upon  a 
drum  for  curing,  so  that  it  is  not  necessary  to  use  a liner  between 
layers  of  fabric  to  keep  them  from  adhering  together  when  vul- 
canization takes  place.  This  precaution  is  not  necessary  on  bal- 
lonet  fabric,  as  it  has  no  gum  coat  upon  the  outside. 

Corn  starch,  French  chalk,  or  a good  grade  of  soapstone  is 
used,  and  it  is  spread  upon  the  fabric  in  a very  similar  way  to  that 
in  which  the  rubber  spreading  is  carried  out.  Any  excess  of  dust 
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is  automatically  removed  by  revolving  brushes  in  a closed  box, 
as  the  fabric  passes  through  the  machine. 

Curing  of  Balloon  Fabric. 

The  curing  operation  is,  performed  as  follows: 

1st,  An  ordinary  pot  heater  is  used,  curing  the  fabric  in^an 
open  steam  cure.  50  Min.  rise  to  270  degrees  F.  cure  1.30  at  270 
degrees  F, 

2nd.  The  fabric  is  rolled  up  on  hollow  drums,  iSO  yds.  to 
a drum,  three  drums  to  a heater,  so  constructed  that  one  drum 
fits  inside  the  other. 

3rd.  Drum  is  covered  first  with  a waterproof^ rubberized  fab- 
ric protector,  covering  steel  surface  of  drum  completely.  Upon 
this  cover  about  iSO  yards  of  fabric  are  wound  very  smonthly  and 
tightly.  This  balloon  fabric  is  then  covered  completely  with  a 
heavy  waterproof  rubberized  fabric  cover  which  is  then  sealed 
with  rubber  cement,  in  order  that  no  live  steam  or  water  may 
come  in  direct  contact  with  the  balloon  fabric.  To  further  pre- 
vent the  contact  of  steam  with  the  balloon  fabric  both  ends  of  the 
rubberized  cover  are  tightly  bound  with  approximately  20  laps 
of  wet  fabric  strips  (4  to  6 inches  wide)  put  on  with  great  ten- 
sion. The  drum  is  now  ready  for  the  pot  heater  and  is  lifted  and 
lowered  into  same  with  a chain  block.  When  the  three  drums  are 
in  place  in  the  heater,  the  top  is  lowered  into  place  and  sealed. 
The  steam  is  then  turned  on  and  the  cure  begins. 

After  being  cured  the  drums  are  removed  and  allowed  to  cool 
before  the  fabric  is  removed,  As  the  fabric  is  thoroughly  dusted 
with  chalk  before  curing  no  liner  is  necessary  during  the  curing 
operation. 

A power  driven  spindle  is  used  to  place  the  drums  upon  while 
winding  and  unwinding. 

Governmenl  Inspection. 

finished  balloon  fabric  is  next  passed  over  a lighted  table  at  the 
rate  of  approximately  20  feet  per  minute.  The  light  showing 
through  the  fabric  reveals  any  inperfections,  such  as  slubs,  knots, 
splices,  holes,  uneven  spreading,  hard  wrinkles,  and  all  other  im- 
perfections that  are  injurious  to  the  fabric  are  marked  with  a red 
pencil  for  cutting  out  by  the  U.  S.  Army  inspector.  The  roll  is 
stamped  ever  three  feet  throughout  its  entire  length  with  the  of- 
ficial stamp  of  the  Government  inspector,  which  accepts  the  roll 
for  visual  inspection  only.  The  roll  is  then  held  until  the  physical 
and  chemical  tests  are  passed  upon  by  an  Army  inspector.  If 
accepted  at  the  light  table  and  the.  physical  and  chemical  tests 
are  O.  K.  the  roll  is  accepted  by  the  Office  of  Chief  of  Army  Bal- 
loo-n  Inspection  for  use  in  Army  Kite  Balloons. 

Cutting  of  Patterns. 

The  accepted  fabric  is  taken  to  the  balloon  pattern  cutting 
room,  where  the  envelope  fabric  is  separated  into  roils  of  right 
bias  and  bolls  of  left  bias  ply.  The  right  bias  ply  is  cut  on  one 
table  only,  while  the  left  bias  ply  is  cut  on  another  table  only. 
The  fabric  is  spread  out  upon  a long  table  and  fibre  board  pat- 
terns are  placed  upon  the  fabric  and  traced  around  with  a lead 
pencil  for  cutting. 

Two  of  the  sides  of  the  panel  that  are  to  be  lapped  are  marked 
with  a double  lead  pencil,  which  allows  for  a I inch  lap.  The 
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sides  to  be  lapped  and  the  number  of  patterns  pf  that  size  to  be 
cut  are  stenciled  upon  the  pattern,  which  eliminates  any  chance 
of  error  on  the  part  of  the  marker.  Patterns  for  one  balloon  only 
are  cut  at  one  time  and  these  patterns  are  checked  by  girl  in- 
spectors for  quantity,  size  and  direction  of  bias,  and  then  the 
required  amount  of  patterns  to  make  the  complete  balloon  are 
placed  in  a box  mounted  upon  a truck  and  the  box  sealed.  In 
marking  out  the  patterns  care  is  taken  by  the  marker  that  no  piece 
pf  fabric  which  has  been  marked  for  rejection  by  the  army  light 
table  inspector  is  incorporated  in  a panel.  The  marker  places 
the  serial  number  of  the  balloon^  the  pattern  number  and  his 
initials  in  one  corner  of  the  panel. 

The  patterns  that  are  used  most  often  are  cut  out  at  one  time 
with  an  electric  power  knife.  All  scrap  i§  used,  if  possible,  in 
accessories. 

Sewing. 

The  Union  Special  Loop-Stitch  machine  is  used,  with  double 
needles,  spaced  i inch  apart.  The  chain-stitch  is  on  the  outside 
of  the  bag  and  the  sewing  is  done  directly  along  the  center  of  the 
seam.  Spear  point  needles.  No.  3,  are  used,  and  the  machine 
sews  8 threads  to  the  inch.  Clark’s  O.  N.  T.  No.  50,  left  twist, 
is  used  for  the  bottom.  This  thread  is  silk  finish. 

Taping. 

If  bias  tape  coated  with  uncured  rubber,  wound  on  holland, 
is  used.  The  seam  is  thoroughly  scrubbed  and  the  tape  moistened 
with  benzine,  and  the  tape  is  then  applied  and  rolled  down  thor- 
oughly with  a semi-hard  rubber  roller. 

Assembling. 

Cementing:  All  seams  in  balloons  are  cemented,  sewed  and 
taped  with  the  exception  of  the  middle  seam  of  the  balloonet, 
which  is  cemented  only.  The  seams  are  | of  an  inch  wide.  The 
panels  are  laid  on  long  tables  laid  upon  top  of  one  another,  and  each 
with  a half  fold,  and  so  arranged  that  the  | inch  to  be  seamed  is 
exposed  on  each  pattern.  The  seams  are  then  scrubbed  three 
times  with  a swab,  moistened  with  H.  T.  gasoline,  in  order  that 
all  traces  of  soapstone  may  be  removed,  and  a clear  gum  foun- 
dation made  for  the  cement.  The  gas  is  allowed  to  evaporate  be- 
tween each  operation.  The  cement  is  next  applied  in  three  dis- 
tinct coats,  with  a stiff  brush  and  alloy^ed  to  become  tacky  between 
each  coat.  It  is  of  utmost  importance  that  all  the  solvent  is 
evaporated  before  the  succeeding  coat  is  applied.  The  edges  of 
the  panels  are  then  put  together  and  thoroughly  rolled  down  with 
a roll  having  a seipi-hard  rubber  face.  The  seam  is  then  inspected 
thoroughly,  after  which  the  inspector  starnps  his  initials,  showing 
acceptance,  along  the  seam. 

Final  Assembly. 

From  the  pattern  cutting  table  the  patterns  are  next  taken  to 
the  assembly  room,  where  they  are  assembled  into  14  sections, 
as  shown  in  blueprint  R-I-0.  Each  section  is  seamed,  sewed  and 
taped  complete. 

The  next  operation,  section  1 and  2 are  joined  together,  and 
then  section  5 is  joined  to  1 and  2.  Section  6 is  next  added  to 
the  combined  sections  and  the  balloonet  halves  are  next  installed 
in  place  and  seamed,  sewed  and  taped.  Section  7 is  next  added, 
and  then  the  bottom  lobe  is  installed.  The  two  IQ  to  29  sections 
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are  next  attached  and  then  the  suspension  band  is  installed  in 
place. 

As  the  sections  are  joined  together  they  are  cemented,  sewed 
and  taped  complete.  This  completes  the  bottom  half  of  the  bal- 
loon, and  the  accessories,  such  as  Air  Scoop,  inspection  window, 
valve  pyramid,  etc.,  are  installed. 

Top  Half. 

Section  3 and  4 are  joined,  and  the  rip  panel  is  then  installed 
in  pattern  10,  on  section  8.  Section  8 is  then  joined  to  section  3 
and  4.  Section  9 and  11  are  next  joined,  and  then  sections  10  and 
12,  and  the  right  lobe  on  section  9 and  11.  These  lobes  are  com- 
plete with  rigging,  but  the  rigging  not  attached  to  the  balloon 
envelope.  These  two  joined  sections  (9  and  ll  and  10  and  12) 
are  then  added  to  the  combined  sections,  which  makes  the  top 
half  complete.  The  mooring  band  is  then  installed. 

The  top  half  and  bottom  half  of  the  balloon  are  next  joined 
together,  cemented,  sewed  and  taped,  and  the  tail  disc,  valve  rein- 
forcement and  accessories  are  then  installed. 

The  center  balloonet  seam  is  next  cemented  and  taped,  without 
being  sewed,  as  it  is  impossible  to  sew  this  middle  seam  of  the 
balloonet. 

The  balloon  is  next  air-inflated  and  the  interior  valve  rigging 
and  lobe  rigging  are  attached  and  adjusted.  The  rigging  is  next 
attached  to  the  suspension  band  and  the  balloon  is  then  ready 
for  final  inspection.  The  balloon  is  then  inflated  with  air  and 
one  of  the  officers  on  duty  enters  through  the  valve  hole  and 
inspects  the  interior  rigging  and  diaphram,  etc.,  and  then  inspects 
the  taping  and  seams  inside  and  out,  also  interior  fin  rigging,  and 
accepts  or  rejects  the  balloon.  If  accepted  the  balloon  is  made 
ready  for  shipment  and  placed  in  trunk  to  await  shipping  orders. 


SCHEDULE  FOR  COURSE  IN  COURTS-MARTIAL. 
GARRISON  SCHOOL. 

Instructor,  Second  Lieut.  Waiter  A.  Ham,  A.S.,  A. 

The  course  in  courts-martial  will  embrace  the  following: 
Lesson  1 — 

Military  jurisdiction;  Persons  subject  to  Military  Law. 
Distinction  between  civil  and  military  jurisdiction. 

Military  Law  and  Martial  Law  distinguished. 

Courts-Martial— Composition  — Appointment — -Jurisdiction- 
Judge  Advocate — -Appointment— Duties  in  general. 

Charges — Preparation — Investigation- — Action  on. 
Courts-Martial  Orders — Organization  of  the  Court. 

Members — Judge  Advocate  and  assistant  Counsel— Reporter- 
Interpreter— Challenges — Oaths. 

Completion  of  Organization. 

Use  of  Manual  of  Courts-Martial. 

READING  ASSIGNMENT:  Introduction  and  pages  1 to  23, 
31-42,  44-52,  l5l-lS3.  Appendices  1-3-4. 

Practical  exercise  to  be  handed  in  next  lecture.  Preparation  of 
charges  on  hypothetical  case. 

Lesson  2 — 

Practical  instruction  on  Lesson  1. 
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Lesson  3— 

Discussion  of  Practical  Exercise. 

Arrest  and  Confinement. 

Summary  Courts-Martial,  Proceedings  by. 

Review  of  previous  ground. 

READING  ASSIGNMENT:  Pages  25-28,  171-172;  Appendices 

6-7-8-9. 

Lesson  4 — - 

Practical  instruction  on  Lesson  3. 

Lesson  5 — 

Trials  by  General  Courts-Martial;  Incidents  of;  Arraignment. 
Challenges,  Pleas,  Motions— Statements. 

Witnesses,  Depositions,  Process. 

Character  of  and  manner  of  presenting  evidence. 

Arguments. 

Voting. 

Previous  convictions. 

Findings — Sentence-^ — Record. 

Limits  of  punishments. 

Action  by  Reviewing  Authorities. 

Lesson  6- — 

Practical  exercise — Preparation  of  charges.  Findings  and 
Sentence  on  hypothetical  case. 

READING  ASSIGNMENT;  Pages  57  to  84,  139  to  169. 
Appendix  10. 

Lesson  7- — 

Review  and  discussion  of  practical  exercise. 

Record  of  trials. 

Action  on  Proceedings  of  Reviewing  Authorities. 

Primitive  Articles. 

Elements  of  Various  Offences. 

Habeas  Corpus. 

War  Offences. 

READING  ASSIGNMENT:  Pages  173  to  180,  182,  190,  Chap- 
ter 17.  293-295.  Appendices  12-13-15. 

Lesson  8— 

Practical  instruction  on  Lesson  7. 

Lesson  9— 

Meet  Court  evening  session. 

Lesson  10 — 

EXAMINATION:  The  examination  will  be  based  upon  the 
above  assignments  and  all  officers  are  expected  to  be 
familiar  with  the  same. 
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NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  l o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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BALLOON  OBSERVATION  FOR  COAST  ARTILLERY 

(a)  1.  Balloon  was  maneuvered  to  Battery  position  of  6-inch 

Rifles  Mobile  Mount  and  ascensions  made  for  observation  of  fire. 
Total  of  10  hours  observation.  Balloon  observation  was  depended 
upon  wholly,  although  Horizntal  base  system  was  used  as  a check, 
whenever  the  base  and  station  could  see  the  “splash.” 

2.  A copy  of  the  report  of  the  8-inch  Railway  Artillery  Tar- 
get practice  and  extract  from  the  6-inch  Target  Practice,  the  Bal- 
loon gave  the  amounts  of  “overs”  and  “shorts.”  This  was  done 
by  using  the  mil-scale  of  the  field  glasses  to  observe  how  many 
mils  the  “splash  appeared  above  or  below  the  target  and  then  from 
the  altitude  of  the  balloon  and  range  to  the  target  determine  by 
simply  proportion  how  far  the  shot  fell  beyond  or  short  of  the 
simple  proportion  how  far  the  shot  fell  beyond  or  short  of  the 
target.  All  this  can  be  determined  in  a few  seconds  after  ascending, 
“overs”  and  “shorts”  from  a balloon  observing  on  water  where 
there  are  no  points  of  reference,  and  as  can  be  seen  by  the  compari- 
son in  the  6-inch  Target  Practice  report,  it  is  proved  very  reliable 
and  accurate.  There  is  a slight  error  enters,  of  course,  due  to 
variation  in  range  changing  the  value  subtended  by  1 mil  in  the 
glasses,  but  this  error  proved  negligible. 


Comparison  of  Balloon  and  Terrestrial  Observation. 


Salvo 

Gun 
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on  Impact  Chart 

Reported  by 

Balloon 

No. 

No. 

Long. 

Lat. 

Long. 

Lat. 

1 

1 
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75 
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2 
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50 
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25 
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^Memorandum  for  Colonel  Murphy,  Coast  Artillery  Corps: 
Extracts  from  (a)  the  weekly  report  of  the  29th  Balloon  Com- 
pany, Fort  Monroe,  Virginia,  and  from  reports  on  target  prac- 
tice with  (b)  6-inch  rifles  and  (a)  8-inch  railway  guns,  held  at 
Fort  Monroe  in  January,  1919. 


Page  Four  THE  WEEKLY  BULLETIN 


Salvo 

Gun 

Platted  on  Impact  Chart 

Reported  by  Balloon 

No. 

No. 

Long. 

Lat. 

Long. 

Lat. 

2 

— 

5 

R 2 

25 

R 2 

13 

1 

Appr. 

15 
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Near 
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30 

R 1 
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40 

R 2 

14 

1 
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Hit 
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2 

— 

30 
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25 
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15 

1 

_ 

25 
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25 
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2 

Appr. 

5 

L 1 
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L 1 

16 

1 

Appr. 

30 

R 1 

Appr. 

25 

R 2 

17 

2 

Appr. 

20 

L 1 

Appr. 

25 

L 1 

17 

1 

Appr. 

15 

R 1 

Appr. 

10 

R 1 

2 

Appr. 

45 

Line 

Appr. 

30 

Line 

On  the  second  day  of  firing  the  balloon  was  practically  all  the 
observation  which  the  battery  had,  as  a low-lying  bank  of  fog  hid 
the  target  from  the  terrestrial  observers,  most  of  the  time. 

* * 

4.  Monday  morning  giving  promise  of  a good  day  it  was 
planned  to  commence  firing  just  as  soon  as  the  fog  lifted  enough 
to  permit  of  observation.  Considerable  delay  was  experienced 
and  the  first  shot  was  not  fired  until  2:21  P.  M.  The  mine  planter 
‘‘Mills”  took  the  Bug  Light  observation  detail  to  their  post,  estab- 
lished telephonic  communications  wiHi  them  and  relayed  their 
reports  by  wireless  to  a field  radio  station  established  at  the  B.  C. 
by  the  Communication  Officer.  The  Bug  Light  O.  P.  and  the 
Searchlight  No,  11  O.  P.  were  the  only  observation  stations  used 
and  their  reports  were  checked  against  the  reports  of  the  balloon 
observer,  who  was  directly  over  the  battery  and  proved  to  give 
very  reliable  observation  both  as  to  lateral  deviations  and  overs 
and  shorts. 

7.  Tuesday  morning  fire  was  resumed  on  target  No.  2, 
under  conditions  very  similar  to  those  in  land  warfare.  A low- 
lying  bank  of  fog  over  Chesapeake  Bay  hid  the  target  completely 
from  the  terrestrial  observers,  but  did  not  interfere  with  the  bal- 
loon observer  in  the  least.  Hence  the  battery  depended  entirely 
on  balloon  observation  for  its  adjustment.  Something  was  wrong 
with  the  panoramic  sight  of  gun  No.  1,  for  it  failed  to  respond  to 
changes  in  deflection  and  so  gun  No.  2 alone  completed  the  firing. 
It  was  brought  into  the  target  in  short  order  and  though  no  direct 
hits  were  credited  any  one  of  the  last  five  shots  should  have  been 
effective.  The  last  of  the  50  rounds  of  ammunition  allowed  for 
this  firing  was  fired  at  11:54  A.  M. 

Extract 

(c)__F.  Observation  and  Communications. 

Wireless  telephone  between  Back  River  and  the  B.  C,  Station 
failed  on  the  day  previous  firing,  so  two  1 /4  K.  W.  sets  were  used 
on  Tuesday  with  success.  A sketch  showing  the  communications 
is  appended  with  this  report. 

The  observation  stations  at  Back  River  and  Bug  Light  were 
equipped  with  Mil  reading  B.  C.  Instruments.  The  remaining  sta- 
tions were  equipped  with  azimuth  instruments.  At  the  last 
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moment  balloon  observation  was  obtained  and  it  took  only  about 
30  minutes  to  bring  the  balloon  from  its  hangar  to  a position  behind 
the  gun  and  establish  communication  with  the  B.  C.  Station. 

The  shots  were  to  be  plotted  on  target  sheets  constructed 
before  the  targets  were  anchored.  An  impact  chart  was  made 
shortly  before  firing  to  be  used  with  the  balloon  and  Bug  Light. 

4.  Manner  in  which  practice  was  conducted. 

The  method  of  adjustment  was  changed  to  bracketing  by 
sense  only. 

The  adjustment  was  made  solely  on  balloon  observation, 
though  other  reports  came  in  and  verified  balloon  observers’ 
reports.  Only  eight  shots  were  fired.  Terrestrial  observation 
was  poor  due  to  poor  visibility.  The  amount  of  recoil  was  meas- 
ured for  each  shot  by  means  of  a simple  string  and  wire  attach- 
ment fastened  io  the  carriage.  The  distance  from  face  of  breech 
which  the  projectile  was  rammed  was  measured  for  each  shot  by 
means  of  a graduated  stick.  Attempts  to  measure  the  pressure 
failed  due  to  not  having  the  pressure  cylinders.  None  were 
available. 

6.  Recommendations  and  Conclusions. 

1.  That  Balloon  Observation  be  used  for  long  range  adjust- 
ment whenever  possible,  especially  on  cloudy  or  foggy  days.  The 
observers  for  the  balloon  stationed  here  at  Ft.  Monroe,  state  that 
Cape  Charles  and  Fishermen’s  Island  are  visible  on  clear  days. 

A.  L.  FULLER, 

Colonel,  A.  S.  A., 

Acting  Chief  of  Training. 


OBSERVATION^' 

Balloon  Observation  Generally- — Estimating  Strength  of  Infantry, 
Cavalry,  Transport,  Artillery— —Night  Observation- 
Infantry  Liaison— Artillery  Adjustment  ^ 

Assignment  of  Balloons. 

1.  When  sufficient  balloon  companies  are  available  they  are 
normally  assigned  one  to  each  Division,  one  to  the  artillery  of  each 
Army  Corps,  and  others  distributed  to  serve  Army  Artillery.  The 
duties  of  the  observer,  therefore,  vary  somewhat,  depending  upon 
the  assignment  of  his  balloon. 

2.  For  all  balloons  the  observer  is  expected  to  regulate  Artil- 
lery fire  and  conduct  general  surveillance  of  the  enemy  terrain 
within  view.  In  addition  to  this,  the  balloons  assigned  to  Divis- 
ions have  Infantry  liaison  which  consists  in  the  use  of  preconcerted 
visual  signals  between  the  balloon  and  infantry,  reporting  these  by 
telephone  to  the  proper  P.  C. 

3.  In  addition  to  the  duties  in  the  basket  as  indicated  in  the 
preceding  paragraph,  the  observer  takes  his  turn  (usually  by 
roster)  for  ground  assignments  such  as  officer  in  charge  of  chart- 


'^■Reprinted  from  Balloon  Notes,  A.  E.  F.,  No.  66. 
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room  and  personal  liaison  with  Division  Headquarters  or  Artillery 
Brigade  Headquarters. 
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4.  When  there  is  little  movement  of  troops  giving  time  for 
the  construction  of  sufficient  telephone  lines,  the  personal  liaison 
to  Artillery  and  Infantry  Headquarters  is  not  required  to  the  same 
extent  as  during  warfare  of  movement  when  very  few  telephone 
lines  are  possible;  then  a balloon  officer  assigned  to  Divisional 
Artillery  Headquarters  is  expected  to  inform  the  balloon  by  cour- 
ier, if  no  other  means  is  possible,  of  the  information  desired  by 
Division  Headquarters  and  upon  securing  the  information  he 
should  give  personal  attention  that  it  is,  without  delay,  made  avail- 
able to  the  officers  who  call  for  it.  Likewise,  the  personal  liaison 
with  Artillery  is  expected  to  constantly  inform  the  balloon  of  the 
location  of  batteries  in  their  vicinity  and  arrange  for  a temporary 
telephone  of  some  kind  from  the  nearest  battery  to  the  balloon 
position  for  location  of  fire. 

General  Surveillance. 

5.  General  surveillance  consists  in  reporting  all  matters  of 
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military  interest  within  view  of  the  observer  in  the  basket.  Even 
while  adjusting  fire  for  Artillery  the  observer  is  expected  to  con- 
tinue reporting  events  which  come  to  his  attention. 
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6.  The  military  information  most  desired  consists  of  the 
following: 

Fugitive  targets  (troop  and  transport  movements). 

Position  of  enemy  batteries  (usually  located  by  flashes). 

Train  movements,  giving  position  of  train  and  direction. 

The  beginning  of  barrage  fire,  reporting  its  extent  and 
changes. 

Road  transport  and  troop  movements. 

Hostile  balloons  and  airplanes. 
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All  airplanes  brought  down,  both  enemy  and  friendly. 

Fires,  lights,  smoke  and  explosions. 

Entrenchments  or  emplacements  and  any  changes  in  these. 
Bridges  of  all  kinds  across  streams  and  canals,  particularly  the 
construction  or  destruction  of  temporary  bridges. 
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7.  All  of  the  general  military  information  phoned  from  the 
basket  is  recorded  in  the  chart-room  log  from  which  place  it  is 
telephoned  to  the  various  P.  C.’s,  according  to  the  nature  of  the 
information.  These  miscellaneous  reports  are  classified  under  a 
few  general  headings  for  the  daily  reports. 

8.  The  reports  of  train  movements  are  particularly  import- 
ant for  the  reason  that  increased  railway  activity  is  an  indication 
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that  the  enemy  is  either  augmenting  or  reducing  the  movement 
of  troops. 

9.  An  enemy  intending  advance  or  retreat  movements,  usu- 
ually  constructs  additional  bridges  over  streams  and  canals.  These 
are  frequently  visible  from  balloons  and  it  is  most  important  that 
any  change  in  bridges  be  promptly  reported. 

10.  The  observer  should  always  be  careful  not  to  include 
his  own  deductions  in  reports.  He  should  simply  give  facts  briefly 
and  in  case  of  doubt  as  to  what  he  sees  the  report  should  carefully 
s^ate  that  the  information  is  not  certain;  if  the  information  is  of 
sufficient  importance  the  Intelligence  officers  will  secure  con- 
firmation from  other  sources  such  as  ground  observation  posts 
and  airplanes. 

11.  All  reports  from  the  observer  should  answer  the  four 
questions  of  WHAT  (definition  of  what  was  seen),  WHEN  (day 
and  hour),  WHERE  (indicating  the  place),  HOW  (troops  in  march 
or  at  a halt.  Artillery  active  or  silent,  etc.) 

12.  General  surveillance  by  Army  balloons  is  ordered  by 
Army  G-3  and  the  information  of  this  nature  when  secured  is 
transmitted  by  the  balloon  to  the  Army  Air  Service  Commander. 

13.  Balloons  forming  a part  of  the  Army  Corps  Group  re- 
ceive instructions  concerning  general  surveillance  from  Corps  G-3 
and  transmit  the  information  secured  to  the  Corps  Air  Service 
Commander  (Memo.  No.  8,  Hqs.  1st  Army,  A.E.F.  Aug.  6,  I9l8.) 
Infantry. 

14.  The  observer  can  easily  see  Infantry  in  column  and 
should  be  able  to  calculate  its  strength  from  the  length  of  the 
column  or  tiine  required  while  marching  to  pass  a given  point. 
The  table  herewith  will  be  of  value  for  estimating  the  numbers. 
(Table  1.) 

15.  If  the  infantry  marches  not  in  column  of  fours  but  by 
two’s,  the  corresponding  change  in  the  figures  should  be  allowed. 
It  will  be  easy  to  determine  the  number  of  companies,  battalions, 
etc.,  by  the  intervals  between  units,  but  note  that  toward  the  end 
of  a long  march  these  intervals  diminish  and  may  even  disappear 
by  reason  of  the  lengthening  inevitable  in  every  column.  The  tail 
of  every  unit  from  the  battalion  up  will  generally  be  indicated  by 
the  presence  of  wagons,  which  form  its  combat  train.  If  it  is 
impossible  to  give  with  reasonaable  accuracy  the  strength  of 
marching  organizations  it  will  be  satisfactory  to  report  ‘'An 
Infantry  column  of  such  a length  and  having  such  a time  of  defile- 
ment is  passing  along  the  road  between  A to  B toward  B.” 

16.  When  Infantry  is  in  line  or  in  mass,  not  in  motion,  the 
estimate  of  the  strength  is  much  more  difficult  than  for  marching 
columns  and  it  becomes  a matter  of  experience  with  the  observer. 
It  should  be  remembered,  however,  that  a large  unit  does  not 
move  over  a considerable  distance  in  other  formation  than  in  col- 
umn, and  if  it  deploys,  it  is  for  the  purpose  of  going  into  action 
and  then  the  information  of  most  interest  would  be  the  front  along 
which  the  deployment  has  been  made,  together  with  a number 
of  the  lines  and  density  of  each  line. 

Artillery. 

17.  Batteries  in  position  are  located  best  by  the  flashes  either 
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early  in  the  morning  or  twilight  in  the  evening.  Particular  effort 
should  be  made  to  determine  the  number  of  guns  in  each  battery 

position. 

18.  - It  has  been  reported  that  dummy  battery  positions  within 
view  of  the  balloon  are  occasionally  made  more  realistic  by  flash- 
ing a little  powder  in  front  of  them.  The  nature  of  this  flash  and 
difference  in  the  smoke  should  not  deceive  an  experienced 
observer, 

19.  The  table  above' (Table  2)  will  be.  of  assistance  in,  esti- 
mating moving  Artillery  columns, 

20.  There  is  serious  difficulty  in  accurately  estimating 
moving  Artillery,  for  the  reason  that  frequently  Infantry 
marches  with  it  for  defense  in  case  of  enemy  attacks.  At  con- 
siderable distance  the  wagons  of  the  Infantry  transport  may  be 
confused  with  Artillery  guns  mounted. 

21.  During  preparation  for  an  offensive,  practically  all  Artil- 
lery and  much  of  the  Infantry  movements  are  made  at  night  and 
without  lights  which  would  otherwise  be  an  indication  to  the 
balloon  observer,  but  during  open  warfare  involving  advances  and 
retreats,  there  will  be  plenty  of  Artillery  moving  in  daytime. 
Cavalry. 

22.  During  the  present  war  comparatively  little  cavalry  has 
appeared  in  formation  within  view  of  the  balloons  but  the  table 
for  estimating  the  strength  is  given  herewith.  (Table  3.) 
Transport. 

23,.  Motor  trucks  are  used  extensively  for  movements  of 
troops  and  supplies.  These  should  easily  be  distinguished  from 
horse-drawn  vehicles  or  Artillery  guns  by  the  more  rapid  rate  of 
movement  along  the  roads, 

24.  The  railway  transport  of  rations,  forage  and  ammuni- 
tion requires  many  trains  of  cars  each  day,  often  amounting  to 
25  freight  cars  per  day  for  each  division  when  considerable  ammu- 
nition is  being  used.  Continuous  balloon  observation  will  soon 
determine  the  amount  of  the  normal  railway  activity  for  daily 
replacements  so  that  any  increase  in  the  number  of  trains  is  a 
reliable  indication  that  the  enemy  contemplates  increased  activity 
and  troop  movements. 

25.  On  French  railways  to  move  a complete  Division  requires 
approximately  3 5 trains  and  an  Army  Corps  of  two  Divisions  from 
100  to  200  . trains,-  considering  each  train  as  transporting  .one 
infantry  battalion,  one  battery  or  a squadron  of  cavalry. 

26.  For  motor  truck  transportation,  it  is  assumed  that  each 
truck  carries  from  ten  to  fifteen  men,  there  being  aprroximately 
fifteen  to  eighteen  trucks  per  company. 

Night  Observation. 

■ -27.:  Information  desired  and  obtainable  by  night  ascensions 
embraces  the  following: 

To  report  the  beginning  of  enemy  attacks. 

-To  determine  the  limits  of  the  front  which  is  attack.ed.  . ,■ 

• . ' To  observe  and  report  the  signals  of  Infantry  during 'barrage 
fire. 

To  observe  and  report  marker  signals  from  front  lines  for 
enemy  bombing  planes. 
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Chart  Room  Log.  ' 

28.  Hereith  is  a sample  chart  room  record  to  illustrate  the 
nature  and  variety  of  information  which  is  expected  from  the 
observer.  Note  that  general  surveillance  reports  are  made  while 
adjusting  artillery  fire. 

Nth  Balloon  Company 
Balloon  Group,  1st.  Army  Corps 
(28th  Division  Balloon) 


TIME 

5:25 

5:45 

5:55 

5:55 

6:00 

6:02 

6:02 

6:05 

6:10 

6:12 


6:14 


6:14 

6:17 

6:18 

6:20 

6:21 

6:22 

6:30 

6:35 

6:35 

6:40 

7:00 

7:10 

7:14 


7:16 


20:15 


DAILY  LOG  REPORT,  SEPTEMBER  19,  1918 

OBSERVER:  Lieut.  Smith. 

Balloon  ascends  at  bed. 

Winch  arrives  advance  position. 

Alt.  1000  meters. 

Enemy  balloons  in  ascent  at  Bruville,  Baccarat,  Hamon- 
ville  and  Flirey. 

Enemy  balloon  ascends  at  Treloup. 

Heavy  shelling  of  our  lines  north  of  Vatin. 

Enemy  shells  falling  in  Bois  Charey. 

5 Albatross  D-5  attack  balloon  42— unsuccessfully. 

Train  going  N.  E.  from  CJiarey  towards  Juliam. 

Column  of  about  200  troops  at  3625-4876  on  Beau- 
mont-Flirey  road  going  towards  Flirey.  Can  adjust 
fire  at  3628-4872  in  6 minutes.  Fire  shrapnel. 

Considerable  number  of  enemy  shells  falling  in  Bois 
Reine.  Fire  coming  from  Bois  Argonne.  Lay  bat- 
tery l55s’  on  3682-8742. 

At  3486-8295,  1 flash  large  caliber — target  unknown. 

Ready  to  observe  on  fugitive  target. 

First  shot  50  right  and  100  over. 

Enemy  troops  crossing  Aisne  at  3468-8295  and  at 
3625-8379.  Evidently  2 fords. 

Lay  more  batteries  on  Bois  Argonne.  Notable  decrease 
in  activity  of  enemy’s  fire  from  that  region. 

Third  shot  on  target — fire  for  effect. 

Small  bridge  visible  across  the  Aisne  to  the  south  of 
Comcelles  at  point  3629-8825,  approximately. 

Heavy  smoke  rising  from  Beney.  Probably  hit  on 
ammunition  dump. 

Cease  firing  on  fugitive  target.  Good  results  ob- 
tained. 

Rockets  of  red  stars  followed  at  few  minute  intervals 
by  one  white  located  at  approximately  4629-8  7 3 5. 

Little  activity  of  enemy  artillery.  Slow  up  fire  on 
Bois  Argonne. 

Slight  smoke,  thought  to  be  caused  by  grenade  fight 
in  Bois-Gonde  at  4629-8738. 

4 motor  trucks  on  Chatillon-Chateau  road,  passing 
cross  road  at  3627-8542,  in  direction  of  Chatillon. 
impossible  to  adjust  on. 

Battery  of  4 small  caliber  guns  in  action  at  3 780- 
9273.  Fire  at  rate  of  10  shots  a minute.  Notify 
counter-battery. 

* * * 'X'  -X-  >x-  * 

Balloon  bedded. 
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Infantry  Liaison.  . 

29.  During  position  warfare  .which. -rnay,.  be  considered -^-as  in- 
cluding', the  ..'so-called  trench', wyarlare,  ,all  infantry  ■ positions ..;up:..to 
the  most  adyanced  outposts  are->usnally  .connected  by:  a telephone 
system  so  complete  that  visua'l  signais'to  and  from  the  balloons  are 
ordinarily  not  necessary.  Open  warfare  of  movement  gives  little 
time  for  providing  telephone 'circuits"to  advanced  infantry  so  that 
the  development  of  visual  communication  via  balloon  obsL-rvers 
becomes  important.  Division  headquarters  should  know  at  all  times 
where  the  advanced  -infantry  line  is  located  and  its  changes. 

30.  Infantry  liaison  consists  of: 

Following  the  progress  of  assaulting  troops  and  reserves. 

Observing  the  signals  from  the  line  of  the  command  posts 
and  transmitting  them  to  the  General  commanding 
the  Division. 

Informing  the  command  of  everything  going  on  in  the 
vicinity  of  the  firing  line  and  beyond  it. 

Signalling  out,  if  prearranged,  to  the  advanced  elements 
conventional  signals  as  provided  in  the  plain  of  liaison. 
Means  ©f  Communication  for  Liaison. 

31.  From  the  balloon  to  the  command.  The  balloon  is 
directly  connected  by  telephone  with  the  divisional  command  post 
and  with  the  army  control  system. 

It  is,  besides,  provided  with  a radio  apparatus  enabling  it  to 
transmit  its  observations  in  case  telephone  communication  should 
be  broken. 

From  the  balloon  to  the  firing  line  and  to  the  advance  com- 
mand posts.  The  balloon  can  communicate  with  the  advance 
elements  s— 

In  daytime  by  means  of  a cylinder  which  folds  and  unfolds  at 
will,  thus  piaking  signals  corresponding  to  dots  and  dashes.  These 
transmissions  are  limited  to  the  two  signals,  ''Understood’^  or 
‘'Repeat,”  preceded  by  the  call  of  that  particular  post  which  the 
balloon  addresses. 

At  night  by  means  of  luminous  signals,  enabling  it  to  send 
more  complete  messages. 

From  the  firing  line  and  the  advance  command  posts  to  the 
balloon  I- — - 

In  the  daytime  by  means  of  position-marking  panels.  All 
men  carrying  panels,  alternately  open  and  shut  their  apparatus, 
taking  care  to  set  it  facing  the  balloon. 

By  means  of  Bengal  flares  of  a determined  color.  These  sig- 
nals constitute  the  surest  way  of  indicating  one’s  position.  They 
must  be  concealed  as  much  as  possible  from  hostile  view,  by  hiding 
them  behind  a screen,  at  the  bottom  or  on  the  front  side  of  a 
shell  crater. 

By  24  cm.  projectors. 

At  night  by  Bengal  flares  or  other  luminous  signals  or  pro- 
jectors. At  night  the  balloon  indicates  its  presence  and  position 
by  lighting  luminous  signals  at  regular  intervals.  The  signalers 
of  the  different  command  posts  take  note  of  the  direction  of  the 
balloon,  orient  their  projector  toward  it  and  send  their  particular 
station  call  to  the  balloon.  The  balloon  takes  these  messages 
from  right  to  left  successively  and  in  turn  immediately  transmits 
them  to  the  post  of  command  by  telephone  or  radio. 

(To  be  Continued) 
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NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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PART  1 

TECHNICAL  EQUIPMENT 


GENERAL  NOTE 

Certain  equipment,  called  for  in  chests,  shall  be 
exclusive  of  chests,  if  found  impracticable  to  pack  it 
of  convenient  size. 


INDEX  TO  PART  ONE: 

Balloon  With  Rigging  and  Packing  Cover  _ _ _ _ 
Balloon  Accessories  __________ 

Miscellaneous  Accessories  ________ 

List  of  Tools  for  Balloon  Supply  Chest  _ _ _ _ _ 
Inflation  Equipment  __________ 

Balloon  Riggers  Chest  _________ 

Special  Clothes  (for  Observers,  Pilots  and  Balloon 
Riggers)  ___________ 

Carpenter’s  Tool  Chest  ________ 

Engineer  Tools  __________ 

Mechanics’  Tools  and  Stores  _______ 

Telephone  Equipment  _________ 

Radio  Equipment 

Transportation  Equipment  ________ 

Instruments  for  One  Company 

Drafting  Equipment  __________ 

Office  Material  ___________ 
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PART  1 

BALLOON,  WITH  RIGGING  AND  PACKING  COVER,  FOR  ONE 
COMPANY 

1  chest,  shipping,  for  type  “R’’  balloon. 

Contents. 

1  type  ^^R”  balloon  with  or  without  (as  directed  from  Head- 
quarters Balloon  Branch)  any  of  the  following: 

External  rigging  (for  one  basket  complete). 

Internal  rigging. 

Glands. 

Inspection  windows. 

Valve  and  rip  cords. 

Interior  stabilizer  rigging. 

1 cloth,  chafing,  light. 

1 packing  cover. 

BALLOON  ACCESSORIES  FOR  ONE  COMPANY. 

1 accessories  chest,  type  “R,”  complete. 

Contents. 

1 valve,  type  complete. 

2 ‘‘D”  rings,  for  mooring  band,  extra. 

2 glasses,  inspection  window,  extra. 

4 shock  absorbers  (2  extra). 

3 rear  legs,  metallic  V,  complete  with  rings  (1  extra), 

3  forelegs,  metallic  V,  complete  with  rings  (l  extra). 

200  wire,  iron,  soft,  nonrusting,  for  serving  cable  splices,  feet. 
2 junction  pieces,  complete,  with  metal  toggle  (i  exira). 

2 plugs,  rubber,  for  cord  glands  (extra). 

1 monometer,  tubing,  to  reach  from  bag  to  basket,  3 /'a  6 
inch,  3 ply  C.  I. 

Note— -When  rigging  is  supplied  with  balloon,  all 
detachable  parts  thereof  are  packed  in  the  above  chest. 

1 crate,  for  type  ^‘R”  balloon. 

1 suspension  bar  with  attached  rigging  (if  rigging  and  no  basket). 

Contents. 

1 basket,  type  “R,’'  large. 

1 cover,  basket,  canvas. 

1 map,  container,  willow. 

1 rug,  basket. 

2 basket  seats. 

1 suspension  bar,  with  attached  suspensory  rigging  (sent 
with  accessories  chest  if  basket  is  not  included  with 
shipments) . 

Note — At  present  baskets  for  A.  E.  F.  supplied  abroad. 
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MISCELLANEOUS  ACCESSORIES  FOR  ONE  COMPANY 

1  cable,  balloon,  Roeblings,  type  A,  6,000  feet. 

1  ground  cloth,  14M  by  14M — App. 

1 ground  cloth,  lOM  by  30M — App. 

Basket  parachute,  consist- 
/ ing  of: 

4  parachutes,  single,  Stevens  % 1 parachute. 

type.  J 1 parachute  container. 

2 parachutes,  basket.  \ l parachute  release  bar. 

j 1 set  extra  riggings  for  at- 
f tachment  of  parachute. 

V 1 shock  absorber. 

1,200  feet  manila  yacht  rope,  I inch. 

1,200  feet  manila  yacht  rope,  | inch. 

600  feet  manila  yacht  rope,  ^ inch. 

300  feet  manila  yacht  rope,  | inch. 

600  feet  cotton  rope,  | inch, 

1,000  feet  rope,  interior  rigging  3/16  inch,  or  cord  blocking. 
(The  above  items  to  be  shipped  separately  in  bundles). 

LIST  OF  TOOLS  FOR  BALLOON  SUPPLY  CHEST  FOR  ONE 
COMPANY 

1 chest,  complete,  with  lock  and  key. 

Contents. 

l50  sandbags,  with  hooks. 

5 yards  canvas  Army  duck,  10  ounce,  white. 

30  battonets,  type  A. 

10  battonets,  type  B. 

3  toggles.  No.  1. 

3 toggles.  No.  2. 

2  toggles.  No.  3. 

1 toggle.  No.  4. 

1 toggle,  No.  S. 

10  yards  parachute  fabric. 

4 sets  parachute  harness  (to  be  furnished  only  when  basket 

type  parachute  is  not  provided). 

2 gallons  type  “R”  balloon  cement. 

1 empty  gallon  gasoline  can. 

6 rolls  tape  (friction)  bicycle. 

3 large  spools  waxed  thread  (breakable),  3 /24-pound  break- 

ing strain. 

3  large  spools  waxed  thread  (breakable),  3 /24-pound  break- 
ing strain. 

6 balls  marlin, 

3 gross  brass  grommets  and  washers  (1  gross  each  Nos.  0, 
1,  and  3). 

6 hanks  cotton  line,  1 each  of  No.  6,  12,  30,,  72,  96,  and 
130  for  lashing,  on  spools. 

3 single-sheave  wooden  pulley  blocks  for  f-inch  rope. 

3 double-sheave  wooden  pulley  blocks  for  f-inch  rope, 

65  feet  rubber  tube  for  manometer,  3/16  inch,  1 D-3  ply 
C.  L.  tubing — ^one  piece. 

2 pounds  beeswax. 

French  chalk  powder,  white  (5  pounds),  in  a container. 
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4 knives,  parachute,  special. 

5 yards  envelope  fabric. 

2 yards  stabilizer  fabric. 

3 rolls  tape,  outside. 

2 bronze  maneuvering  blocks. 

6 cones,  danger,  with  clips,  complete. 

INFLATION  EQUIPMENT  FOR  ONE  COMPANY. 

Cylinders. 

Eight  hundred  and  fifty  is  the  basic  allowance  for  each  com- 
pany overseas,  of  which  276  full  cylinders  are  actually  carried 
by  each  company  as  their  full  equipment.  Cylinders  are  com- 
plete with  valve  and  valve  cap.  Charged  cylinders  are  obtained 
from  refilling  depots  in  amounts  proportionate  to  the  necessities 
of  the  service  and  available  supply. 

In  this  country  the  supply  is  regulated  by  the  allowances 
that  can  be  afforded  subservient  to  the  demands  from  overseas. 
A total  allotment  is  made  to  a station  as  their  needs  require. 

1 inflation  chest,  standard. 

Contents. 

2 12-point  metal  manifolds  with  12  leads,  complete. 

5 wood  sleeves,  10  inches  diameter,  12  inches  long,  tapered 

to  permit  nesting,  edge  beaded  over  3 /16  inch  to  pre- 
vent inflation  tube  slipping  off,  fabric  covered. 

1 inflation  tube,  12  inches  diameter,  20  meters  long,  rub- 

berized fabric  to  be  covered  with  drill  to  prevent 
wearing. 

2 inflation  tubes,  12  inches  diameter,  10  meters  long,  rub- 

berized fabric  to  be  covered  with  drill  to  prevent 
wearing. 

1 fabric  “Y”  branch  connection.  Length  66-inch.  Open- 
ings, (3),  to  have  diameter  of  12  inches. 

8 extra  hose  connections  for  cylinder  end,  with  plug  nut. 

4 extra  hose  connections  for  manifold  end. 

12  fastening  device  for  inflation  tube. 

6 extra  check  for  metal  manifold. 

100  extra  fiber  washers. 

3 spanner  wrenches  for  tightening  wing  nuts. 

1 box  chalk,  white. 

1 copy  of  blue  print  for  manifold  and  connections  tacked  to 
inside  of  cover. 

1 description  of  operation. 

1 wrench.  Crescent,  l^-inch  jaw. 

1 test  gauge,  cylinder,  complete  with  connections  in  indi- 
vidual padded  box.  • 

BALLOON  RIGGERS^  CHEST  FOR  ONE  COMPANY. 

1 balloon  riggers’  chest. 

Contents. 

Lid. 

1 hacksaw  frame,  Starrett,  No.  146. 

1 spokeshave,  Sargent,  3-inch,  No.  80. 

1 saw,  hand,  crosscut,  Disston’s  20-inch,  9 teeth.  No.  7. 

1 rule,  boxwood,  2-foot,  folding,  metric  on  one  side,  English 
on  other. 
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1  pair  scissors,  straight  trimmers,  8-inch,  japanned  handle. 

1 pair  scissors,  straight  trimmers,  10-inch,  japanned  handle. 

2 pair  pliers,  6-inch,  P.  S.  & W.,  No.  40,  side  cutting. 

2  pairs  pliers.  Si-inch,  long  nose,  P.  S.  & W.,  No.  63. 

2 knives.  Empire,  No.  1013. 

Top  of  Chest. 

1  set  screw  drivers,  Yankee,  No.  100. 

1 hammer,  riveting,  8-ounce,  plumb.  No.  2. 

1 hammer,  claw,  1 5-ounce,  Atha,  No.  41-1. 

1 hammer,  ball  peen,  20-ounce,  Atha,  No.  311. 

1 half  hatchet,  No.  3 38,  Germantown. 

1 wrench,  Westcott,  ‘‘S/’  6-inch. 

1 belt  punch,  revolving,  6-tube. 

3 knives,  sheath,  4i-inch,  Village  Blacksmith. 

2 lights,  flash,  10-inch  (complete  with  batteries). 

1 tape,  measuring  steel,  So  feet,  K and  3,  7232  TM  or  equal, 
metric  one  side,  English  other. 

1 divider  (6-inch,  P.  S.  & W.,  No.  35),  pencil  one  leg  and 
steel  leg  solid. 

1 torch,  Clayton  & Lambert,  No.  3 2. 

6 sheets  sandpaper,  2 No.  0,  2 No.  1,  2 No.  2. 

6 sheets  emery  cloth,  2 No.  0,  2 No.  1,  2 No.  2. 

3 palms,  sewing,  sailmakers’. 

1 vice,  Prentiss,  No.  3 7,  2-inch  jaws,  adjustable  jaws  and 
base. 

1 spool  rosin  core  solder,  5 pounds  to  spool. 

2 rollers,  fabric. 

1 stitcher,  fabric. 

3 spools  copper  wire,  one  spool  each.  Nos.  18,  20  and  24. 

2 pounds  per  spool  (flat  spools). 

Upper  Drawer. 

4 batteries,  flash-light  for  item  No.  19. 

6 brushes  (solution)  for  rubber  cement, 

7 files,  assorted,  2 bastard,  TO-inch,  half  round. 

2 hand,  one  safe  edge,  6-inch. 

1 slim  taper  saw,  S J-inch. 

1 bastard,  round,  6-inch. 

1 rasp,  half  round,  12-inch. 

The  above  files  to  be  contained  in  8-ounce,  khaki-covered 
canvas  roll. 

2 dozen  saws,  hack,  Starrett,  No.  103,  12-inch. 

1 cold  chisel,  -|-inch,  diamond  edge. 

1 cold  chisel,  ^-inch,  diamond  edge. 

2 copper,  soldering,  i and  1 inch  each,  with  handle. 

6 drills,  assorted  for  Yankee  No.  lS45  drill,  sizes,  1/16,4, 
3/16,  4,  5/16,  and  f inch. 

3 handles,  file,  patent  ferrule,  for  item  3 3. 

12  clomps,  cable,  1-inch,  Crosby,  galvanized. 

1 gross  grommets  and  washer,  brass  No.  2. 

4 grommet  sets,  punch  and  die,  0,  1,  2,  3. 

12  wing  nuts  for  valves,  part  No.  21,  for  type  R valve. 

2 thimbles,  tailors’. 

1 roll  tape,  balloon,  outside,  same  as  used  to  cover  seams  on 
type  R kites. 
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4 Syracuse  hollow  punches,  assorted,  to  be  used  with  0,  1, 
2,  3 grommets. 

1  pound  Para  rubber. 

Lower  Drawer. 

1 can,  oil,  squirt,  Eafle,  No.  3004,  4-pint. 

2 spikes.  Marlin,  10-inch,  flat  steel,  as  per  print. 

2 mallets,  serving,  wood,  2 by  54  inches,  as  per  drawing. 

1 mallet,  round  head,  lead,  8 pounds,  with  wooden  handle. 

1 mallet,  square  head,  wood,  as  per  drawing.  No.  — . 

1 vise,  hand,  Athol,  No.  549,  1 4-inch. 

1 balance,  spring,  50  pounds  capacity. 

1 stone,  oil.  Pike’s  soft  Arkansas,  8-inch,  mounted. 

1 drill,  hand,  Yankee,  No.  l 545. 

1 roll  tape,  friction,  tire. 

3 lacing  awls,  suitable  for  No.  1 grommet. 

1 box  pins  (to  be  placed  in  most  convenient  place). 

4 needles  for  hand  sewing.  No.  4,  short,  packages,  25  per 

package. 

2 needles  for  hand  sewing.  No.  5,  short,  packages,  25  per 

package. 

2 needles  for  hand  sewing.  No.  7,  short,  packages,  25  per 
package. 

4 needles  for  hand  sewing.  No.  6,  long,  packages,  25  per 
package. 

1 needle  for  hand  sewing.  No.  5,  square,  packages,  25  per 

package. 

4 needles  for  hand  sewing,  carpet  makers’,  1 50-millimeter. 
6 needles  for  hand  sewing,  sailmakers’,  5 5 millimeter.  Nos. 
12,  13,  and  14. 

2 Marlin  spikes,  hardwood,  10-inch. 

2 knives,  ropemakers'. 

2 gloves,  leather,  ropemakers’. 

6 pads,  leather,  fingers,  ropemakers’. 

SPECIAL  CLOTHES  FOR  ONE  COMPANY  (FOR  OBSERVERS, 
PILOTS,  AND  BALLOON  RIGGERS). 

(In  United  States). 

4 suits,  aviator’s  special  (wool-lined). 

4 sweaters. 

4 soft  helmets,  Rool  type. 

4 pairs  gloves  (wool-lined,  special  No.  19). 

4 coats,  leather. 

4 moccasins. 

4 pairs  goggles. 

4 glasses,  smoked  or  amber. 

4 coats,  oilskin. 

1 pair  leather  breeches. 

5 coats,  fur  lined. 
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CARPENTER^S  TOOL  CHEST  FOR  ONE  COMPANY. 

1 chest,  tool,  36  inches  (Cleveland  Wire  & Spring  Co.) 

Contents. 

1 brace.  No.  3 5,  M.  T.  Co. 

1 bit,  set,  Irwin. 

1 brad  awl. 

1 bit  screw  driver.  No.  B.  & M. 

1 chisel  set,  Jennings,  No.  70,  6 to  set. 

1 countersink,  Jennings,  No.  001. 

1 chalk  line,  1 pound. 

1 divider,  6-inch,  No.  3 5,  P.  S.  & W. 

4 bits,  stock,  drill,  one  each  of  No.  109-A,  5/16,  §,  and 

i inch. 

1 file,  half-round,  bastard,  with  handle,  8-  inch. 

1 gouge,  Jennings,  ^-inch.  No.  22. 

1 gouge,  Jennings,  |-inch.  No.  22. 

1 gouge,  marking,  No.  61. 

1 hammer,  claw,  Atha,  No.  1^. 

1 hatchet,  Germantown,  No.  2.416. 

1 knife,  jack.  No.  1013. 

1 level.  No.  2. 

1 nail  set.  No.  94. 

1 oil  can.  No.  13. 

1 plane,  jack,  Stanley,  No.  26. 

1 plane,  block,  Stanley,  No.  110. 

1 pinchers,  Sargeant,  No.  42. 

1 pliers,  Utica,  6-inch,  No.  5o. 

1 plumb  bob. 

1 pinch  bar,  30-inch. 

1 rule,  boxwood,  2-foot. 

2 rules,  expansion,  6-foot. 

1 rule.  No.  404. 

1 saw,  hand,  Disston,  26-inch,  9-point. 

1 saw,  rip,  Disston,  28-inch,  6-point. 

1 saw,  hack,  Disston,  I0~inch. 

1 saw,  compass,  Disston,  12-inch. 

1 saw,  set,  Morrill. 

6 files,  saw,  8-inch. 

1 screw  driver,  Hurwood,  4-inch. 

1 screw  driver,  Hurwood,  8-inch. 

1 screw  driver,  Yankee,  No.  30. 

1 square,  comb,  Athol,  No.  500  F.,  12-inch. 

1 stone.  Carborundum,  No.  109. 

1 try-square. 

1 wood  drill,  |-inch.  No.  109. 

1 wood  drill,  5/3  2 inch.  No.  109. 

1 wood  drill,  3/16  inch.  No.  109. 

1 wood  raps,  8-inch. 

1 wrench,  Black,  monkey,  10-inch. 

1 vise,  saw. 

1 spoke.  No.  52,  shave. 

1 stone,  oil,  for  plane  blades  and  chisels. 
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ENGINEER  TOOLS  FOR  ONE  COMPANY 

2 saws,  2-man,  2 meters,  with  handle. 

2 saws,  crosscut. 

iS  spades,  with  handles,  round  points. 

10  picks,  with  handles. 

2 sledges,  square,  steel,  10-pound,  with  handle. 

4 crowbars. 

4 axes,  with  handles. 

6 bill  hooks  and  sheath  (or  knives,  brush  cutting). 

MECHANICS^  TOOLS  AND  STORES  FOR  ONE  COMPANY. 

1 chest,  tool,  mechanics’.  No.  1. 

Cantents. 

1 frame,  hack  saw.  Star,  No.  10. 

1 pliers,  side-cutting,  6 inches,  U.  D.  F.  & T.  Co.,  No.  5C 
or  P.  S.  & W.,  No.  40. 

1 pliers,  diagonal,  6 inches,  F.  Lindstrom,  No.  842. 

1 pliers,  long  nose,  5^  inches,  U.  D.  F.  & T.  Co.,  No.  654. 

1 shears,  metal,  W.  H.  Compton,  “Reliance,”  No.  10. 

1 hammer,  riveting,  4 ounces,  iMaydole,  cast  steel. 

1 oil  can,  bicycle  or  pocket  type,  2^  inches  diameter,  | inch 
thick,  curved  spout  with  screw  cap. 

1 drill,  hand,  Goodell  Pratt  Co.,  No.  5^. 

1 vise,  adjustable  jaw,  swivel  base,  2-inch  jaws.  No.  3 7, 
Prentiss. 

1 screw  driver  set,  Yankee,  No.  100. 

1 drills,  twist,  set  of  60,  straight  shank,  Morse,  Nos.  1 to  60. 
1 torch,  gasoline,  Clayton  & Lambert,  No.  32. 

1 grinder,  hand,  with  1 by  5 inch  Norton  grinding  wheel, 
American,  No.  2. 

1 screw-plate  set.  Little  Giant,  No.  AA  4. 

1 square,  combination,  6-inch  blade  without  center  head, 
Athol  No.  4. 

1 oilstone,  mounted,  8-inch,  soft,  Arkansas,  Pike’s. 

1 screw  driver,  machinist’s  swivel  head,  5 inches,  5/3  2 inch 
blade,  5/16  inch  handle,  Syracuse. 

1 chisel,  cold,  i inch,  6 inches  long,  “diamond  edge.” 

2 center  punches,  straight  shank,  Syracuse,  No.  16. 

4 files,  4-inch,  round. 

4 files,  4-inch,  square. 

6 files,  6-inch,  round. 

1 handle,  file,  malleable  iron,  I.  X.  L. 

1 iron,  soldering,  i pound. 

1 iron,  soldering,  li  pounds. 

6 files,  8-inch,  flat,  bastard,  “Arcade,  U.  S.  A.” 

1 file  cleaner,  Colton’s,  No.  10,  or  similar. 

2 hack  saw  blades,  dozen,  12  inches,  Disston’s. 

1 chest,  tool,  mechanics’.  No.  2. 

Contents. 

1 saw,  hand,  10-point,  Disston’s,  26-inch. 

1 saw,  rip,  6-point,  Disston’s,  28-inch. 

1 square,  24-inch,  Russell  & Erwin,  No.  14  (short  and  cut 
to  14  inches.) 
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1 rule,  Stanley,  No.  104. 

1 wrench,  monkey,  1 5-inch,  P.  S.  & W. 

1 wrench,  monkey,  6-inch,  P.  S.  & W. 

1 wrench,  Stillson,  14-inch. 

1 screw  driver,  7-inch,  “Champion.” 

1 screw  driver,  5-inch,  “Champion.” 

1 nail  puller,  “Little  Giant.” 

1 knife,  draw,  8-inch,  A.  J.  Wilkinson  & Co.,  Boston,  fold- 
ing type. 

1 hammer,  riveting,  8-ounce,  Maydole,  cast  steel. 

1 hammer,  claw,  Maydole,  11^. 

1 tape,  steel,  1 00-foot,  Lufkin’s,  “The  Rival.” 

1 brace,  10-inch,  Millers  Falls  Co. 

1 chisel,  set  of  5,  if,  li,  J,  |,  and  i inch,  Jenning’s  No.  70. 
1 calipers,  pair,  4-inch. 

1 dividers,  pair,  6-inch,  P.  S.  & W.,  wing  or  equal. 

1 screw  plate,  set,  Conant  & Donaldson  Co.’s  “Reliable,” 
No.  35. 

1 plane,  jack,  2-inch  bit,  Stanley. 

1 plane,  block,  if -inch  bit,  Stanley. 

1 oilstone.  Pike,  soft  Arkansas,  5-inch,  mounted. 

1 saw  set,  Morrill’s  No.  11. 

1 file  holder,  1.  X.  L.,  malleable  iron. 

1 file  cleaner,  Colton’s  No.  10,  or  similar,  metal  back. 

1 drill,  twist,  bit  stock,  set  of  9,  3 each  of  5/16,  7 /16,  and  J 
inch  diameter. 

1 files  set  of  14  Nicholson,  three  8-inch,  half  round,  smooth; 
three  8-inch,  half  round  bastard;  two  8-inch,  flat  bas- 
tard; six  6-inch  saw  files. 

1 bits,  set  of  14;  13  Irwin’s  ^ to  1 by  1/16  inch,  and  1 bit, 
C.  E.  Jenning’s  expansive,  f to  3 inches. 

The  last  three  items  will  be  incased  in  canvas  rolls. 
These  canvas  rolls  are  to  be  neatly  and  strongly  made  of 
10-ounce  khaki  canvas,  leather  bound,  with  flap  and  1-inch 
strap  and  buckle.  The  roll  for  the  twist  drills  shall  be  19 
inches  long  when  opened  out.  The  roll  for  the  files  shall 
be  27  inches  long  when  opened  out.  The  roll  for  the  bits 
shall  be  36  inches  long  and  shall  have  a small  leather 
pocket  securely  sewed  on  the  inside  for  the  extra  cutters 
of  the  expansive  set. 

1 hatchet,  half,  with  handle,  Germantown  No.  2,  thin  blade. 

TELEPHONE  EQUIPMENT  FOR  ONE  COMPANY. 

3 switchboards,  telephones,  mono  cord  12-line  or  1 switch- 

board, camp  40-line. 

4 switches,  W.  E.  Co.,  6002-B  (6-point  with  screw  connec- 

tions.) 

10  telephones,  camp  model  1917  or  model  A. 

10  clips,  Frankel,  testing. 

3 receivers.  Coast  Artillery  head  set. 

12  dry  cells.  No.  6,  reserve,  or  No.  6,  standard,  for  switch- 
boards. 

Dry  cells.  Tungsten,  type  A,  for  camp  telephones. 
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So  poles,  lance,  with  pigtail  insulators. 

350  wire,  copper  No.  14,  weatherproof,  feet. 

IS  wire,  No.  14,  G.  L,  equivalent,  miles. 

1.000  wire,  twisted  pair,  O.  D.  No.  1 7 C.  C.,  feet. 

300  tacks,  milonite,  or  equivalent. 

300  insulators,  knob  porcelain,  No.  4. 

300  screws,  2i-inch  18-18  F.  H.,  sherardized,  for  No.  4 porce- 
lain knobs. 

5 tape,  friction,  pounds. 

12  rods,  ground,  type  E or  equivalent. 

2 kits,  inspector’s,  pocket. 

4 pliers,  pair  8-inch  lineman’s,  side-cutting. 

6 screw  drivers,  8 or  10  inch. 

3 head  receivers  and  breast  transmitters  for  use  in  balloon 

basket  (SCR-S7). 

2 connecting  blocks  for  upper  end  of  balloon  cable. 

6.000  feet  Duplex,  7-strand  telephone  wire,  or  equivalent  (from 

basket  to  ground). 

1 hand  winch  for  winding  balloon  telephone  wire. 

1 grip,  Buffalo,  No.  1. 

1 grip,  Buffalo  No.  2. 

4 climbers,  lineman’s,  with  straps,  assorted  sizes. 

. 4 belts,  lineman’s  safety,  complete. 

1 torch,  blow,  1 quart. 

2 buzzers,  service. 

1 cord,  lamp,  coil,  200  feet. 

2 clamps,  splicing. 

1 voltmeter,  pocket. 

1 gloves,  rubber,  pair. 

1 winch,  hand,  for  winding  outside  telephone  wire. 

1 ladder,  extension,  in  two  10-foot  sections. 

25  cut-out,  double-pole,  with  lightning  arrester. 

2 wire,  annunciator,  pounds. 

2 bells. 

4 S.  C.  standard  service  tool  bags  (Specification  No.  312). 

Contents  Each  Bag. 

(a)  1 try-square,  steel,  4-inch  blade,  Stanley,  No.  12. 

(b)  1 chisel,  cold,  4-inch. 

(c)  1 chisel,  wood,  4-inch  socket  blade,  iron,  ring-topped 

handle,  Jennings,  No.  l5. 

(d)  1 hammer,  claw,  16-ounce,  Atha,  No.  414- 

(e)  1 handle  with  tolls.  No.  5,  Millers  Falls  Co. 

(f)  1 knife.  Empire  Knife  Co.’s,  No.  I0l5. 

(g)  1 level,  pocket,  spirit,  3-inch,  No.  31,  Stanley’s. 

(h)  1 plane,  block,  Stanley,  6-inch,  No.  18. 

(i)  1 pliers,  pair,  6-inch,  side-cutting,  U.  D.  F.  & T.  Co., 

No.  50,  or  P.  S.  & W.,  No.  40. 

(j)  1 pliers,  pair,  8-inch,  side-cutting,  U.  D.  F.  & T.  Co., 

No.  50,  or  P.  S.  & W.,  No.  40. 

(k)  1 4-foot  rule,  folding,  boxwood,  8 parts,  Stanley,  No.  404. 

(l)  1 saw,  hack,  1 0-inch,  Disston’s. 

(m)  1 screw  driver,  perfect,  H.  D.  S.  Co.,  6-inch. 

(n)  1 screw  driver,  perfect,  H.  D.  S.  Co.,  lO-inch. 

(o)  1 solder,  resin  core,  pound. 
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(p)  1 wrench,  screw,  Coe’s  forged,  6-inch  monkey  wrench, 

or  Bemis  & Call’s,  No.  54. 

(q)  1 wrench,  socket,  for  telephone  apparatus,  4-inch. 

(r)  1 ratchet  brace,  Millers  Falls,  8-inch  throw,  No.  3 3. 

(s)  1 l-inch  \ 

(t)  1 i-inch  I 

(u)  1 i-inch  > Irwin  auger  bits. 

(v)  1 f-inch  i 

(w)  1 1-inch  ^ 

(x)  1 polarity  indicator,  M.  E.  S.  Co.,  No.  3321. 

Set  tools  for  switchboard: 

(a)  1 wrench.  No.  72. 

(b)  1 tool.  No.  So. 

(c)  2 thin  files. 

(d)  1 longnose,  6 or  7 inches. 

(e)  2 diagonals,  6-inch. 

(f)  1 screw  driver,  12-inch,  very  thin. 

RADIO  EQUIPMENT  FOR  ONE  COMPANY 

(For  use  at  schools  in  United  States). 

1  set,  radio  receiving,  type  SCR-54-A,  complete. 

1 equipment,  type  DT-3-A  vacuum  tube  detector,  complete 
(old  SCR-S5). 

1 set,  T.  P.  S.  receiving,  type  SCR-72,  incomplete,  including 
only  equipment,  type  PE-12,  power  and  equipment, 
type  RC-3,  receiving, 
kits,  tool,  inspector’s  pocket, 
pounds  wire,  annunciator.  No.  18  D.C.C. 
wire,  type  W-5,  No.  30,  B.  & S.  gauge,  16-strand,  soft  cop- 
per, braided,  feet. 

switches,  250-volt,  iS-ampere,  D.  P.  D.  T. 
equipment,  type  PE-12,  power  for  item  2. 
batteries,  type  BA-2,  dry  (spares), 
tape,  friction,  |-inch,  pounds, 
tape,  rubber,  |-inch,  pounds, 
buzzer  blinker  sets. 

set,  radio  telegraph  transmitting,  type  SCR-74  complete, 
C.  W.  transmitter. 

1 set  airplane  radio-telegraph  transmitting,  type  SCR-65,  in- 
complete. Equipment  PE-21  power  and  equipment, 
type  RT-1  transmitting  only.  Dampened  transmitter. 

1 set,  airplane  interphone,  type  SCR-5  7. 

2 hydrometers,  battery  syringe  S.  G.  11  50  to  1300. 

1 equipment,  type  M.  E.  l-meter. 

1 wavemeter,  type  SCR-61. 

TRANSPORTATION  EQUIPMENT  FOR  ONE  COMPANY 

(In  United  States) 

3  li-ton  trucks.  Signal  Corps  standard,  light  aviation  type, 
pneumatic  tires  and  box  body. 

6 3 4-ton  trucks,  Signal  Corps  standard,  heavy  aviation  type, 
standard  body. 

1 kitchen  trailer. 

1 water  tank  trailer. 

3 4-wheel  trailers,  1 4-ton  are  also  recommended  by  A,  E.  F., 
to  be  part  of  the  equipment  for  one  company. 
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^ 1 chart-room  trailer. 

(Y)  < 1 balloon  tender. 

( 1 winch. 

j 1 touring  car. 

^ ( 3 motorcycles,  Harley-Davidson  type,  with  side  cars, 

(X)  Above  supplied  by  M,  T.  C. 

(Y)  Above  supplied  by  Air  Service. 

(X)  All  requisitions  for  spare  parts  for  item  marked 

(X)  are  to  be  made  on  nearest  Motor  T.  C. 
depot  or  park. 

(Y)  Requisitions  for  spare  parts  for  above  to  be  made 

to  Balloon  Section  Headquarters. 


INSTRUMENTS  FOR  ONE  COMPANY 

1 chest,  marked  Car  Instruments. 

Contents. 

1 altimeter,  with  case. 

2 compasses,  pocket. 

1 thermometer,  maximum  and  minimum  recording. 

6 glasses,  field,  power  6EE  milled  scale,  with  cases,  com- 
plete. 

5 glasses,  field,  power  8x  milled  scale,  with  cases,  com- 

plete. 

2 glasses,  field,  power  12x  milled  scale,  with  cases,  com- 

plete. 

1 glass,  field,  power  16  with  45  millimeter  objective  lens, 
complete,  with  case. 

10  eye  shields,  rubber,  for  field  glasses. 

1 barograph,  Weather  Bureau  pattern,  registering  witl^ 
accessories,  consisting  of: 

(a)  1 pen. 

(b)  1 winding  key. 

(c)  1 ink  bottle. 

(d)  So  chart  sheets  No.  845. 

1 hook  for  electric  anemometer,  with  wire  and  terminals. 

1 anemometer,  electric,  with  accessories,  consisting  of: 

(a)  1 case. 

(b)  1 instruction  book. 

(c)  1 tube  special  oil. 

1 tension  indicator,  type  “E,”  with  box. 

2 watches,  stop. 

1 gauge  battery  (0  to  30  volts)  with  case. 

1 alidade. 

2 glasses,  reading. 

1 slide  rule,  with  case. 

12  flash  lights,  electric. 

24  cells,  dry,  for  flash  lights. 

6 bulbs,  spare,  for  flash  lights. 
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DRAFTING  EQUIPMENT  FOR  ONE  COMPANY. 

1  chest,  marked  Drawing  and  Miscellaneous  Instruments  (D). 

Contents. 

1  board,  drawing,  large. 

3 boards,  drawing,  small. 

1 square,  T,  36-inch. 

2 rules,  30  C.  M. 

1 tape,  measuring,  60-foot,  metallic. 

2 rule,  flat,  ebonite,  0.7  5 m.  long. 

1 triangle,  30°,  length  0.30  m. 

1 triangle,  30°,  length,  0.40  m. 

1 triangle,  45°,  length  0.20  m. 

1 triangle,  45°,  length  0.40  m. 

1 box  paint,  assorted  water  colors. 

2 brushes  for  water  color. 

1 protractor,  circular,  celluloid,  special  U.  S.  A.  Balloon 
School  drawing.  No.  l5  5. 

1 instruments,  drawing,  set. 

1 mapcase,  Bristol  board. 

1 paper,  drawing,  roll,  30  inches  wide,  24  yards,  wih  tin 
container. 

1 paper,  cross-section,  roll, 

1 paper,  tracing,  roll,  30  inches  wide,  24  yards  long,  with 
tin  container. 

4 penholders  (D). 

1 drawing,  pens,  box. 

3 ink,  1 bottle  red,  2 bottles  black. 

6 pencils,  soft  lead. 

3  pencils,  hard  lead  (D). 

6 pencils,  medium  hard  lead. 

12  pencils,  assorted  colors,  3 each  of  blue  and  red,  2 each  of 
green,  yellow,  brown. 

3  erasers,  pencil. 

3 erasers,  ink. 

2 thumbtacks,  boxes  (boxes  of  100). 

OFFICE  MATERIAL  FOR  ONE  COMPANY 

1 typewriter  (large). 

Publications. 

[Not  e — Because  of  the  shortage  of  manuals,  but  a single 
copy  of  each  manual  will  be  issued.] 

1 Army  Regulations, 

1 Field  Service  Regulations. 

1 Uniform  Regulations. 

1 Signal  Corps  Manual  No.  7. 

1 Signal  Corps  Drill  Regulations,  I9l7. 

1 Signal  Books. 

1 Small  Arms  Firing  Manual. 

1 Compilation  of  General  Orders,  I9l5, 

1 Signal  Corps  Manual  No.  3. 

1 Court  Martial  Manual. 

1 Army  Bakers  (1910). 

1 Army  Cooks  (1910). 

1 Engineer  Training  Manual,  App.  2. 

1 Manual,  Interior  Guard  Duty. 

1 Extracts,  Physical  Training  (Kohler). 
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1 Instructions  for  Assembling  Infantry  Equipment. 

1 Instructions  for  Care  and  Repairs  of  Small  Arms  and 
Ordnance. 

1 Table  of  Fundamental  Allowance^ — Q.  M.  Supplies,  1917. 
1 Manual,  Q-  C.,  vols.  1 and  2. 

Adjutant  GeneraPs  Office. 

3,  notification  of  discharge. 


34,  inventory  of  effects  of  a deceased  soldier. 
60,  interrogatories  and  deposition. 

66,  furlough. 

76,  subpoena  for  civilian  witness. 

No.  95,  description  list  of  deserters. 

143,  medical  certificate  for  leave  of  absence. 


196,  report  of  survey. 

3 3 2,  morning  report,  troop.  Battery,  company,  or 
detachment. 

3 38,  guard  reports. 

338,  1 guard  reports  (extra  sheets). 

3 39,  daily  sick  reports. 

342,  duty  roster  (with  model). 

383,  requisition  for  books  and  blank  forms  supplied 
by  the  Adjutant  General’s  Department. 
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526,  discharge. 


599a,  property  return,  front  cover. 


, requisition  for  articles  for  maintenance 
equipment  “C”  correspondence  book. 

, report  of  desertion,  escape,  surrender, 
apprehension. 

175  AGO-627,  individual  record  card. 

175  AGO-63  7,  individual  equipment  card. 

175  AGO-644,  individual  pay  card. 

Signal  Corps. 

6 Form  56,  certificate  of  property  lost  or  destroyed. 

1 Form  5 7,  estimate  for  blank  forms  (Signal  Corps). 


of 


or 
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12  Form  64,  requisition  for  Signal  Corps  supplies. 

2 Form  65,  single-sheet  return  of  property. 

12  Form  285,  monthly  return  of  Signal  Corps  organization. 
Mi  s c elian  e ou  s . 

12  Form  212,  personal  reports,  enlisted  men  in  detached 
service. 

5o  Form  213,  personal  reports,  officers’. 

10  Form  217a,  field  message  blanks  (in  pads  of  50). 
Aeronautical. 
l50  Form  297,  daily  truck  report. 

20  Form  298,  consolidated  motor-truck  report. 
Quartermaster  Corps. 

8 Form  8a,  deposit,  soldiers’,  advice  of. 

2 Form  38,  allotment  of  pay. 

10  Form  3 9,  allotment  of  pay,  discontinuance  of. 

25  Form  41,  deposit  book,  soldiers’. 

12  Form  160,  requisition. 

175  Form  165,  clothing  slips,  individual. 

16  Form  l65b,  clothing  charged,  statement  of. 

6 Form  166,  requisition  of  tableware  and  kitchen  utensils. 
6 Form  201,  transfer  of  Quartermaster  supplies. 

6 Form  203,  certificate  of  expenditure. 

6 Form  204,  requisition  for  stationery. 

6 Form  205,  property  lost  or  destroyed. 

12  Form  208,  statement  of  charges. 

12  Form  211a,  requisition  for  fuel  and  bedding. 

12  Form  213,  clothing  requisition,  bulk. 

1 Form  223,  ration  return. 

12  Form  227,  memorandum  receipts. 

12  Form  requisition  for  mineral  oil. 

1 book.  Form  242,  debit  slips. 

1 book.  Form  243,  credit  slips. 

1 Forms  406,  official  telegram  pad  (large). 

1 Form  452,  company  council  book. 

100  Form  509,  delinquency  record  (enlisted  men). 

2 binders  for  above  (initial  allowance  only). 

24  Form  3 3 6,  officers’  pay  voucher. 

12  Form  3 3 7,  mileage  voucher. 

Ordnance. 

1 supply  and  allowance  tables. 

1 ordnance  property  regulations. 

1 ordnance  property  price  list. 

8 Form  18,  cover  return. 

160  Form  18,  return. 

72  Form  152,  transfer  of  ordnance  property  A.  R.  1535. 

7 Form  386,  requisition  for  ordnance. 

Inspector  Generars  Office. 

10  No.  1,  inventory  and  inspection  report. 

30  No.  la,  inventory  and  inspection  report,  extra  sheet. 
Recommended  by  A.  E.  F. 

(Sample  forms  furnished  from  France). 

1 diary,  company  (book  of  200  sheets). 

1 log  book  (captive  balloon),  200  sheets. 

1 hydrogen  record  (book  of  200  sheets). 

1 report  daily  (4  sheets  of  each),  (1  book  of  400  sheets). 
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2 reports  on  enemy  balloons  (1  book  of  200  sheets  each). 

1 log  book  (company),  200  sheets. 

2 reports  of  artiilery  fire  regulations  (1  book  of  200  sheets) 


PART  NO.  2. 

TABLES  OF  QUARTERMASTER  EQUIPMENT. 


(B)  Extra  allowance  to  following: 

Auto  mechanics  3 

Blacksmith 1 

Carpenters  4 

Chauffeurs  16 

Machinist  1 

Motorcyclists 3 

Truck  masters 2 

Welder 1 

Winch  men  5 


36 

Officers  and  enlisted  men  of  the  Medical  Corps  assigned  with 
balloon  companies  will  have  issued  to  them  by  the  company  such 
equipment  as  is  authorized  and  their  needs  require. 

QUARTERMASTER  EQUIPMENT  FOR  ONE  COMPANY. 

1 1 axes  and  helves. 

5 awls,  locksmith,  sewing,  complete. 

174  bags,  barrack  (C). 

2 bags,  water,  sterilizing. 

174  bars,  mosquito,  single  (C). 

348  bed  sacks  (C). 

522  blankets,  olive  drab. 

? boots,  rubber  knee  (issued  in  inclement  weather  as  needs 
require)  (C). 

9 brooms,  corn  (C). 

1 brush,  marking. 

5 brushes,  scrubbing  (C). 

7 buckets,  galvanized  iron. 

6 bulbs,  flash-light,  extra,  issued  as  needed  for  use  with 

machine  guns. 

3 bugles,  with  sling. 

2 containers,  mineral  oil,  1 gallon. 

3 cans,  drinking  water,  G.  1.  (C). 

March  kit,  with  following  cooking  utensils: 

(a)  2 cake  turners. 

(b)  2 cans,  water,  G.  L,  large. 

(c)  2 cans,  water,  G.  L,  small. 

(d)  2 cleavers,  meat. 

(e)  2 dippers,  large. 

(f)  2 forks,  meat,  large. 

(g)  2 knives,  meat,  large. 

(h)  2 fire  irons,  set. 

(i)  8 kettles,  camp, 

(j)  11  pans,  bake. 
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174  cots  (C). 

1 desk,  field,  complete,  small. 

100  dubbin,  4-ounce  box. 

12  flash-lights,  complete,  1 for  each  machine  gun. 

3 globes,  lantern. 

l74  head  nets,  mosquito;  1 per  man  when  bars,  mosquito,  are 
not  supplied;  10  per  cent  strength  of  command  when 
they  are  (C). 

1 lampblack,  pounds. 

3 lantern  frames,  combination. 

10  nails,  eightpenny,  pounds  (C). 

40  nails,  tenpenny,  pounds  (C). 

25  nails,  two  hundredpenny,  pounds  (C). 

1 paulin,  large. 

11  pickaxes  and  helves. 

870  pins,  tent,  shelter. 

174  poles,  tent,  shelter. 

1 pot,  marking, 

3 rakes,  steel  (C). 

1 range,  field.  No.  1,  complete  (C). 

1 range,  field.  No.  2,  complete  (C). 

348  rations,  reserve. 

1 crosscut  saw,  with  handles  (C), 

11  spades. 

1 stencil,  plates,  set  (C). 

1 stretcher,  shoe. 

174  rope,  shelter,  tent  half. 

174  tent,  shelter,  half. 

1 canvas,  latrine  screen. 

Toilet  articles: 

(a)  21  clothes  brushes. 

(b)  21  shoe  brushes. 

(c)  174  combs. 

(d)  21  housewives, 

(e)  174  toothbrushes. 

(f)  3 48  towels,  face. 

(g)  174  razors. 

(h)  174  mirrors, 

(i)  174  shaving  brushes. 

24  whistles  and  chains. 

3 wicks,  lantern. 

Clothing: 

174  belts,  waist. 

3 48  breeches,  olive  drab. 

174  caps. 

Chevrons,  pairs: 

(a)  4 master  electricians. 

(b)  14  sergeants,  first  class,  A.  S. 

(c)  18  sergeants,  A.  S. 

(d)  24  corporals,  A.  S. 

(e)  20  privates,  first  class,  A.  S. 

(f)  8 cooks. 

(g)  22  chauffeurs,  first  class. 

(h)  22  chauffeurs. 

348  coats,  service,  olive  drab. 
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174  hat  cords. 

522  drawers,  pairs.  Cotton  required  from  May  1 to  Sept.  30; 

heavy  woolen  from  Oct.  1 to  Apr.  30. 
l74  mittens,  leather,  one  finger  unlined. 

348  laces,  shoe,  extra,  pairs. 

348  leggins,  canvas,  foot,  pairs. 

3 2 mackinaws  (for  chauffeurs  and  motorcyclists,  winch  men, 
and  truck  masters) . 

Ornaments: 

(a)  174  Air  Service,  bronze. 

(b)  174  U.  S.,  bronze. 

174  overcoats. 

174  puttees,  woolen,  spiral,  pairs. 

348  shirts,  flannel,  olive  drab. 

348  shoes,  field  or  marching,  pairs. 

174  slickers. 

8 70  stockings,  pairs.  Light  woolen  required  from  May  1 to 
Sept.  30;  heavy  woolen  from  Oct.  1 to  Apr.  30. 

348  tags,  identification. 

174  tape,  identification  tags,  yards. 

280  trousers,  working  denim  (B)  (C). 

522  undershirts.  Cotton  required  from  May  1 to  Sept.  30; 

heavy  woolen  from  Oct.  1 to  Apr.  30. 

280  hats,  denim  (3  to  each  enlisted  man  assigned  to  mechani- 
cal or  repair-shop  units,  1 each  to  all  other  enlisted 
men) . 

174  hats,  service,  with  tying  cord. 

174  jumpers,  working,  denim  (B)  (C). 

Table  of  Fundamental  Allowances,  1917. 

Nonexpendable: 

1 brush,  whitewash  (C). 

4 cans  garbage  (C). 

2 cans,  night,  urinal  (C). 

Additional  camp  supplies — 

12  neat’s-foot  oil,  pints  (C). 

150  powder,  hypochlorite  of  lime,  tubes  (daily  ra- 
tion 5),  (C),  as  prescribed  in  A.  S.  and 
F.  S.  R. 

Equipment  Supplied  Overseas. 

4 moccasins,  pairs. 

4 face  masks. 

28  mufflers. 

40  overalls,  mechanics’,  pairs. 

28  pea-jackets. 

4 sweaters,  special  aviators’. 

1 shoe-repair  outfit. 

Expendable: 

Candles  (as  prescribed  in  A.  R.  1215,  issued  on  ration 
turn)  (C). 

Fuel— 

(a)  1/12  wood  for  cooking,  per  day,  cords  (C). 

wood  for  heating,  per  day,  cords,  winter 
use  as  prescrit?ed  by  commanding  gen- 
eral. 
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(b)  1/12  wood  for  kitchen  pits,  per  day,  cords  (if 
pits  are  (C)  authorized). 

Ice  (as  prescribed  by  A.  R.  1215,  issued  on  ration  return). 
10  lime,  pounds,  daily  (C). 

Matches  (as  prescribed  in  A.  R.  1215,  issued  on  ration 
return) . 

Oil: 

(a)  1 crude  or  fuel  (for  burning  out  latrines,  1 gallon 

daily  for  each  authorized  latrine  (C). 

(b)  gasoline  and  lubricating  (for  motor-driven 

vehicles  such  quantity  as  may  be  neces- 
sary)  (C). 

(c)  1 mineral,  pints,  daily  per  lantern  (C). 

Paper,  toilet  (as  prescribed  in  A.  R.  1215,  issued  on 
ration  return  (C). 

Soap,  issue  (as  prescribed  in  A.  R.  1215)  (C). 

Expendable— Continued. 

Stationery  (C) : 

(a)  1 bands,  rubber.  No.  18, 

gross. 

(b)  4 blocks.  Memo  or 

scratch  note,  for 
pencil. 

(c)  2 books,  duplicating, 

letter  size. 

(d)  200  envelopes,  official. 

Erasers  (C) : 

(a)  1 rubber,  ink  and 

pencil. 

(b)  1 rubber,  type- 

writer. 

(c)  1 steel. 

1 fasteners,  paper,  box  (C). 

Files,  office  (C) : 

(a)  1 General  order. 

(b)  Special  Order. 

Ink: 

(a)  1 black,  powdered, 

tablets,  tins 
(C). 

(a)  1 red,  powdered,  tab- 

lets, tins  (C). 

1 mucilage  (or  paste)  bottle 
or  tube  (C). 

Paper: 

(a)  6 blotting,  4 by  94 

inches,  sheets 
(C). 

(b)  2 blotting,  12  by  19 

inches,  sheets 
(C). 

(c)  25  carbon,  letter  size, 

sheets  (C). 


To  be  requisitioned  ^ 
from  Quartermaster  De- 
pot overseas.  (See Memo 
from  A.  S.,  A.  E,  F.,  S. 
O.  S.,  Balloon  Section, 
dated  July  27,  1918. 
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Expendable — Continued. 

Stationery— Continued. 

Paper— Continued. 

(d)  5 letter,  typewriter, 

quires  (C). 

Pencils  (C) : 

(a)  4 indelible. 

(b)  2 lead. 

(c)  2 colored  (blue  and 

red) . 

4 penholders  (C). 

24  pens,  steel  (C). 

1 pins,  office,  cone  (C). 

2 ribbons,  typewriter,  record 

(C). 

1 ruler,  office,  12-inch  (C). 

1 shears,  office  (C). 

1 tape,  office,  spool  (C). 

1 twine,  wrapping  ball  (C). 

1 wax,  sealing,  pounds  (C). 
Straw,  pounds  (C) : 

(a)  For  bed  sacks  (as 

prescribed  in  A.  R. 
1084)  (C). 

(b)  l5  for  burning  out 

latrines,  daily 
pounds  (C). 


To,  be  requisitioned 
from  Quartermaster  De- 
pot overseas.  (See  Memo 
from  A.  S.,  A.  E.  F.,  S. 
O.  S.,  Balloon  Section, 
dated  July  27,  1918. 


PART  3. 

TABLES  OF  ORDNANCE  EQUIPMENT 
Officers  and  enlisted  m.en  of  the  Medical  Corps  assigned  with 
balloon  companies  will  have  issued  to  them  by  the  company  such 
equipment  as  is  authorized  and  their  needs  require. 

ORDNANCE  EQUIPMENT  FOR  ONE  COMPANY 
Arms. 

81  brushes  and  thongs. 

81  oiler  and  thong  cases  (1903),  complete. 

81  spare  part  containers,  rifle. 

20  cleaning  rods  (1913). 

20  cleaning-rod  cases  (1916). 

20  screw  drivers. 

163  front-sight  covers. 

163  rifles. 

? rifle  scabbards,  for  U.  S.  rifles. 

19  pistols,  caliber  .45  (1911),  automatic. 

19  pistol  lanyards. 

76  magazines,  pistol,  extra  (1911). 

1 automatic  rifle,  caliber  .30,  Browning,  light  type. 

12  Browning  machine  guns,  heavy  type,  use  on  ground. 

6 tripods,  antiaircraft,  for  two  heavy  Browning  guns. 
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Ammunition j Small  Arms. 

19,560  cartridges,  ball,  caliber  .30  (1906). 

665  cartridges,  ball,  caliber  .45  (1911). 

Personal  Equipment. 

174  cans,  bacon  (1910),  (1916). 

174  helmets,  steel  (furnished  at  port  of  embarkation). 

174  cans,  condiment  (1910). 

174  cans,  meat  (1910). 

174  canteens  (1910). 

174  canteen  covers,  dismounted  (1910). 

163  cartridge  belts,  model  1914,  caliber  .30. 

174  cups  (1910). 

174  forks  (1910). 

174  knives  (1910). 

174  spoons  (1910). 

163  gun  slings  (1917). 

174  haversacks  (1910). 

174  pack  carriers  (1910). 

174  first-aid  packets  (1910). 

174  pounches  for  first-aid  packets. 

19  pistol  holsters  (1916). 

19  pistol  belts,  without  saber  ring  (1912). 

19  pockets,  magazine,  webb,  double. 

50  wire  cutters  and  carriers. 

Intrenching  Tools. 

4 hand  axes  (1910). 

4 hand-ax  carriers  (1910). 

Issued  to  medical  men  only. 

Organization. 

1 marking  outfit,  metal,  1910. 

1 marking  outfit,  leather. 

1 pistol-cleaning  kit,  1912,  complete. 

1 seal,  stamp. 

1 stencil  outfit. 

1 stencil,  personal  equipment. 

1 locker,  arm,  for  automatic  pistol,  caliber  .45,  model  1911. 
1 arm-repair  chest,  model  19110. 
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RELATION  OF  THE  MANEUVERING  OFFICER  AND  THE 
OBSERVER. 

Work  of  the  Maneuvering  Officer: 

The  Observer  and  the  Maneuvering  Officer  have  distinctly 
separate  work  in  a Balloon  company,  but  it  is  necessary  that  each 
knows  and  appreciates  the  other’s  work  in  order  to  have  a 
smooth  running  company.  First,  I will  outline  exactly  what  the 
Maneuvering  Officer  does,  and  then  try  to  show  where  he  and 
the  Observer  have  a common  ground. 

When  a balloon  moves  into  a sector,  the  balloon  position  is 
usually  assigned  to  the  company.  However,  it  is  the  duty  of  the 
Maneuvering  Officer  to  definitely  locate  the  position  of  the  bed 
and  to  pick  out  ascension  points  that  will  enable  the  balloon  to 
work  to  the  best  advantage.  Next,  he  must  oversee  the  laying  of 
the  telephone  lines,  for  he  is  also  the  telephone  officer.  Having 
placed  the  balloon  tactically,  he  next  picks  a spot  and  arranges 
for  the  inflation.  The  inflated  balloon  is  entirely  in  his  charge, 
and  it  is  his  duty  to  keep  it  in  perfect  condition.  The  cordage 
must  be  changed  as  soon  as  it  loses  its  strength,  the  valve  must 
always  be  properly  adjusted  and  must  be  taken  care  of  as  if  it 
were  precious  metal,  for  the  life  of  the  Observer  depends  on  its 
functioning.  The  Maneuvering  Officer  lays  out  and  builds  the 
bed  for  the  inflated  balloon,  and  any  construction  work  necessary 
at  the  points  of  ascension  is  done  under  his  supervision.  The 
protection  of  the;  balloon  is  in  his  hands.  He  must  place  the 
machine  guns  so  that  their  fire  can  have  a maximum  effect  in  any 
direction,  and  he  must  so  distribute  the  lookouts  that  the  approach 
of  an  enemy  plane  can  be  detected  and  reported  with  the  least 
possible  delay.  Speaking  of  machine  guns,  he  must  know  their 
action  thoroughly  and  must  make  frequent  inspections  to  see 
that  the  ‘‘Chiefs  of  Piece”  have  their  guns  always  ready.  The 
Maneuvering  Officer  must  be  acquainted  with  the  mechanism  of 
the  winch,  for  a minute’s  delay  caused  by  failure  of  the  motor 
will  often  mean  a burned  balloon.  All  this  is  only  a part  of  the 
Maneuvering  Officer’s  work.  It  is  only  the  technical  and  tactical 
knowledge  which  he  possesses  applied.  It  is  when  the  balloon  is 
in  the  air  that  the  other  qualities  of  a Maneuvering  Officer  are 
necessary.  He  must  have  good  judgment  and  a command  of 
men.  He  must  judge  when  it  is  advisable  to  put  the  balloon  up 
and  he  must  know  when  to  pull  it  down.  Unle^'s  he  is  cool  and 
can  command  his  men  in  emergencies,  a Hun  aviator  will  have  his 
“umpth”  victory,  or  a Hun  artilleryman  will  congratulate  himself 
on  a successful  adjustment  on  an  American  “Drachen.” 

Thus  you  can  see  that  the  Maneuvering  Officer  is  not  simply 
a company  ornament,  whose  duty  it  is  to  say  “Ease  off”  and 
“Haul  down,”  but  in  his  hands  lie  the  safety  and  life  of  the 
Observer,  and  through  him  alone  can  the  utmost  be  obtained  from 
the  balloon.  A Maneuvering  Officer  can  make  or  mar  a company 
to  a far  greater  extent  than  the  observers.  An  indifferent  Maneu- 
vering Officer  means  an  indifferent  company.  The  riggers  become 
slack  in  their  work  and  the  ropes  are  not  changed  when  necessary, 
or  the  parachutes  are  not  inspected.  The  winch  mechanics  be- 
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come  lax,  and  there  is  motor  trouble.  The  machine-gunners 
have  dirty  guns,  which  jam  at  critical  moments.  And  particu- 
lary  important,  the  lookouts  will  sleep  on  the  job,  and  not  see  the 
Fokker  or  Albatros  until  it  has  already  started  the  dive  that 
means  a burning  balloon.  Thus,  the  most  important  quality  of 
the  Maneuvering  Officer  is  to  be  conscientious. 

This  outlines  the  work  and  qualities  of  a Maneuvering  Officer. 
Next  is  his  relation  to  the  Observer,  and  the  extent  to  which  the 
Observer  enters  into  the  Maneuvering  Officer’s  work. 

Unless  the  observers  have  utmost  confidence  in  him  and  his 
judgment,  and  unless  they  can  ascend  without  wondering  if  their 
parachutes  are  O.  K.,  if  the  rigging  is  safe,  or  if  the  valve  opens 
at  the  correct  moment,  they  cannot  begin  to  do  their  best  work. 
A nervous  Observer  will  spend  much  more  time  listening  for  the 
hissing  of  the  valve,  or  looking  for  enemy  aeroplanes  than  he 
will  locating  enemy  batteries,  or  trying  to  adjust  on  targets.  The 
Observer  in  a balloon  is  an  eye  with  a voice  and  a brain.  He 
should  forget  that  he  is  in  a balloon,  forget  that  there  are  such 
little  unpleasantries  as  enemy  planes,  and  should  concentrate 

solely  on  his  work.  Until  he  is  able  to  observe  with  this  imper- 

sonal attitude,  he  cannot  be  an  ‘‘ace”  among  Observers.  I have 
heard  Observers  say,  “I  saw  a plane  coming  straight  for  the  bal- 
loon, but  then  I knew  that  Blank  knew  his  business,  so  I trusted 
to  him.  It  turned  out  to  be  only  a new  Spad.”  If  an  Observer 
can  have  that  attitude,  he  will  most  surely  be  a success,  for  he  can 
put  his  whole  attention  to  his  work. 

But  an  Observer  has  something  to  say  in  the  maneuvering 
of  the  balloon.  First  of  all,  he  cannot  be  too  fussy  with  his 
parachute.  He  should  insist  that  they  be  rolled  frequently, 

twice  a week  is  not  too  often,  and  he  should  always  be  present 

when  it  is  rolled.  It  is  his  life  that  depends  on  it  and  not  the  life 
of  the  riggers  who  do  the  work,  so  by  showing  his  interest,  the 
Observer  gives  them  an  incentive  to  do  their  best.  You  may 
never  have  seen  a parachute  fail  to  open.  I have.  It  is  not  a 
pleasant  sight.  Happily,  it  is  very  rare,  but  you  don’t  want  to  be 
one  of  those  rare  occasions.  Every  day  before  the  balloon 
ascends,  the  Maneuvering  Officer  should  examine  the  parachutes. 
He  must  see  that  the  silk  is  not  damp,  that  the  pneumatic  tube  is 
inflated,  and  that  the  spring  holding  the  cover  on  is  not  broken. 
He  must  also  see  that  the  rope  from  the  cover  to  the  harness  is 
in  good  shape.  An  instance  of  the  iinportance  of  this  inspection 
from  my  own  experience:  Just  before  the  Chateau  Thierry  drive 
we  were  very  busy  regulating  on  roads  leading  to  the  front. 
This  particular  morning,  two  Fokkers  came  over  and  attacked. 
The  Observer  jumped,  but  the  balloon  was  saved.  Being  right 
in  the  middle  of  important  work,  the  Observer  asked  to  go  up 
again  immediately,  and  our  other  parachute  (we  only  had  two 
at  the  time)  being  wet,  we  rolled  the  same  parachute  after  only 
a hasty  inspection.  Just  before  the  balloon  went  up,  a final  inspec- 
tion of  the  rope  and  harness  was  made,  and  the  rope  was  found 
to  be  nearly  cut  in  two.  The  Observer  had  started  to  cut  him- 
self loose  with  his  knife,  and  it  had  not  been  necessary,  so  he  did 
not  realize  that  his  rope  was  injured  at  all.  The  rope  was  changed. 
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Late  that  same  afternoon,  we  were  not  so  fortunate,  for  five  planes 
attacked  and  burned  the  balloon.  The  Observer  jumped  a second 
time  and  landed  safely,  but  if  it  had  not  been  for  that  all-important 
final  inspection.  I’ll  allow  you  to  judge  the  result.  And  so  I say 
that  the  Observer  must  interest  himself  in  his  parachute. 

While  it  is  generally  granted  that  the  Maneuvering  Officer  has 
command  of  the  balloon  and  orders  it  up  or  down,  I firmly 
believe  that  he  should  follow  the  wishes  of  the  Observer  as  far  as 
possible.  The  altitude  at  which  the  balloon  works  is  of  more 
importance  to  the  Observer  than  the  Maneuvering  Officer.  The 
Observer  should  ask  for  a certain  height,  and  if  it  is  at  all  possible 
the  Maneuvering  Officer  should  do  as  wished.  If  a battery  asks 
for  adjustment  on  a target  that  can  be  seen  better  at  a greater 
height,  the  Observer  should  ask  to  go  up.  If  the  Maneuvering 
Officer  thinks  it  is  dangerous  because  of  high  winds,  low  clouds, 
etc.,  he  should  tell  the  Observer,  but  if  the  Observer  still  wants 
to  take  the  risk,  the  Maneuvering  Officer  should  try  to  do  his 
part.  Very  often  an  Observer  will  ask  for  400  meters  more, 
when  150  or  200  meters  would  do  as  well.  As  he  is  ascending 
and  if  he  sees  that  he  can  work  as  well  at  the  lower  height,  he 
should  call  up  the  winch  and  say  so.  Co-operation  between  the 
two  officers  makes  the  task  of  each  of  them  easier. 

Also,  if  the  Observer  wants  to  come  down,  the  Maneuvering 
Officer  should  order  the  balloon  to  descend.  Sick  Observers  fre- 
quently say  nothing  and  stay  up.  If  they  are  genuinely  sick,  they 
cannot  do  their  work  properly,  and  it  is  better  to  waste  five  or 
ten  minutes  visibility  and  put  up  some  one  that  can  do  the  work. 
Of  course,  there  are  occasions  when  the  Observer  can’t  afford  to 
waste  time,  and  then  he  must  make  the  best  of  it.  Another  ques- 
tion that  should  be  left  to  the  Observer,  is  that  of  visibility. 
He  should  be  the  sole  judge  of  that,  and  the  Maneuvering  Officer 
should  abide  by  his  judgment.  Very  often,  in  the  morning,  there 
will  be  quite  a heavy  ground  mist,  but  1,000  meters  up  the  visi- 
bility will  be  absolutely  all  right.  Maneuvering  Officers  and  the 
men  are  apt  to  grumble  and  call  the  Observer  hard  names  unless 
they  recognize  that  fact..  However,  if  the  Maneuvering  Officer 
says  that  the  mist  is  too  heavy  to  see  enemy  planes,  the  Observer 
had  better  abide  by  his  judgment.  In  the  late  afternoon,  although 
the  ground  visibility  may  be  good,  the  direction  of  the  sun  and 
the  ground  shadows  may  make  observation  almost  impossible. 
The  balloon  is  then  much  better  off  in  its  bed,  and  the  Observer 
should  not  hesitate  to  tell  the  Maneuvering  Officer. 

Unless  the  Company  Commander  is  a firm  believer  in  the 
moral  effect  of  a balloon,  the  Maneuvering  Officer  will  haul  down. 

In  conclusion,  let  me  advise  the  Observer  to  take  an  interest 
in  the  balloon,  the  winch  and  the  machine  guns.  Discuss  points 
of  maneuvering  which  arise  with  the  Maneuvering  Officer  of  the 
company,  and  make  friendly  criticisms.  If  he  sees  that  you  are 
interested  in  his  work,  he  is  much  less  liable  to  become  indif- 
ferent himself,  and  you  will  find  that  your  own  confidence  in- 
creases. That  is  the  only  way  to  be  a successful  Observer,  and 
it  is  the  only  way  to  have  in  your  company  a true  “esprit  de 
corps.’’ 

FREDERIC  J.  GRANT, 

Captain,  A.  S. 
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OBSERVATION 

Balloon  Observation  Generally— Estimating  Strength  of  Infantry, 

Cavalry,  Transport,  Artillery-— -Night  Observation^ — 
Infantry  Liaison — -Artillery  Adjustment. 

(Continued  from  Issue  of  March  6,  1919). 

Grenade  Fighting. 

32.  Hand  grenade  fighting  is  more  readily  seen  by  the 
observer  than  other  methods  of  Infantry  fighting;  the  advanced 
infantry  line  has  been  determined  by  balloon  observers  more 
often  by  that  method  than  by  any  other. 

ARTILLERY  ADJUSTMENTS. 

3 3.  Army  balloons  receive  instructions  concerning  Artillery, 
adjustments  from  the  Army  Artillery  Commander,  communicating 
results  to  their  Balloon  Group  Commander. 

34.  Army  Corps  balloons  receive  instructions  concerning 
Artillery  adjustments  from  the  Corps  Artillery  Commander  and 
transmit  data  to  the  Balloon  Group  Commander  (Memo.  No.  8, 
Hqs.  1st  Army,  A.  E.  F.,  August  6,  1918). 

3 5.  To  insure  efficient  co-operation  with  Artillery  for  the 
regulation  of  fire.  Balloon  officers  should  meet  with  the  Artillery 
officers  each  evening  for  the  purpose  of  securing  detailed  informa- 
tion concerning  the  batteries  which  will  fire  the  following  day  and 
the  targets  which  they  will  engage.  It  is  a general  rule  that  the 
evening  conference  should  arrange  to  divide  the  observation  so 
that  balloons  will  observe  fire  for  all  targets  which  can  be  seen 
from  balloons.  All  other  targets  will  have  the  fire  regulated  by 
the  airplanes  of  an  observation  squadron.  When  personal  liaison 
of  this  kind  is  impossible  the  information  from  the  Artillery  should 
be  obtained  by  telephone. 

36.  The  balloon  Observers  should  know  in  advance  the 
following: 

Co-ordinates  of  targets. 

Batteries  which  will  fire. 

Caliber  and  number  of  pieces  to  fire. 

Nature  of  fire  (salvo  or  one  piece  at  a time). 

Type  of  projectiles  with  time  of  flight  and  type  of  fuse. 

Interval  between  shots. 

3 7.  After  securing  information  concerning  the  targets  the 
Observer  should  then  procure  the  firing  maps  and  photographs 
covering  the  target  area. 

38.  Adjustments  are  reported  on  the  line  battery-target. 
Distances  are  reported  in  meters  to  the  “right,”  “left,”  “over” 
and  “short,”  stating  first  the  deflection  followed  by  the  range, 
thus  “25  right,”  “50  over.” 

39.  Figures  are  given  by  their  digits,  i.e.  “two  five  right,” 
“five  zero  over.” 


^Reprinted  from  Balloon  Notes,  A.  E.  F.,  No.  66. 
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40.  The  telephone  communication  between  balloon  and  bat- 
tery should  conform  to  the  following  example: 

Battery:  ‘‘Battery  ready  to  fire.” 

Observer:  “Ready  to  observe.” 

Battery:  “No.  1 on  the  way,  etc.” 

“No.  2 on  the  way,  etc.” 

Observer:  “No.  1 two  five  right,  etc.” 

41.  Shots  should  be  reported  “lost”  if  not  seen,  but  reported 
as  “not  in  position  to  observe”  when  the  movement  of  the  basket, 
a passing  cloud,  or  other  obstacle  prevents  a proper  view  of  the 
target.  When  a salvo  is  reported  “lost”  by  an  observer  the  Artil- 
lery fires  the  next  salvo  with  data  intermediate  between  that  and 
the  last  salvo  seen  and  the  one  lost,  but  if  the  report  is  “not  in  a 
position  to  observe”  the  salvo  is  repeated  with  the  same  data. 

42.  In  order  to  observe  successfully  for  several  batteries  sim- 
ultaneously it  is  necessary  to  have  very  efficient  fire  and  telephone 
discipline,  also  knowing  accurately  the  batteries  which  are  to  fire. 
Registration  Points. 

43.  All  batteries  need  registration  points  for  determining  the 
error  of  the  day,  thereby  taking  gunlaying  corrections  to  account 
for  changed  atmospheric  conditions.  Balloon  officers  should  fre- 
quently advise  the  batteries  they  serve  of  various  clearly  defined 
places  in  enemy  lines  which  are  easily  visible  from  the  balloon, 
these  being  indicated  on  their  artillery  firing  maps.  If  this  is  not 
done  the  battery  commanders  might  select  from  their  maps  regis- 
tration points  not  clearly  visible  from  the  balloon. 

Army  Artillery. 

44.  If  sufficient  balloons  are  available  the  fire  of  special  high 
power  artillery  can  be  more  accurately  reported  by  using  two  bal- 
loons so  placed  that  one  observes  for  deflection  and  the  other  for 
range. 

Methods  of  Fire  Affecting  Balloon  Observation. 

45.  The  balloon  observer  having  continuous  telephone  com- 
munication with  the  battery  firing,  no  system  of  signals  is  neces- 
sary such  as  must  be  employed  for  observation  by  airplane.  It  is 
therefore  the  fact,  as  a direct  result,  that  the  battery  commander  is 
not  restricted  in  the  conduct  of  his  fire  as  he  must  necessarily  be 
with  observation  by  means  of  airplanes. 

46.  In  the  adjustment  of  artillery  fire  the  balloon  observer 
should  therefore  remember  that  his  function  is  to  OBSERVE  the 
fall  of  the  projectiles  from  the  battery  or  batteries  with  which  he 
is  working.  He  should  not  attempt  to  prescribe  to  the  battery 
commander,  the  methods  of  fire  of  the  battery  nor  the  manner  in 
which  this  fire  is  to  be  conducted.  However,  in  order  that  the 
most  efficient  co-operation  may  be  secured  between  the  balloon 
and  the  battery,  the  battery  commander  should  inform  the  bal- 
loon observer  as  to  what  methods  are  to  be  employed  in  making 
the  adjustment.  This  is  for  the  reason  that,  with  observation  by 
balloon,  the  method  of  fire  adjustment  will  depend  largely  upon 
the  ability  of  the  observer  to  accurately  determine  the  positions 
of  the  points  of  fall  of  the  projectiles. 

47.  In  general  there  aie  two  methods  of  making  this  adjust- 
ment. If  the  observer  can  determine  exactly  the  positions  of  the 
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points  of  fall  and  can  transpose  these  positions  to  the  firing  map  or 
photographic  map,  the  battery  commander  can  then  easily  deter- 
mine the  distance  of  each  point  of  fall  from  the  target.  The 
balloon  observer  may  himself  make  this  determination,  simply 
informing  the  battery  commander  that  such  and  such  shot  fell  so 
many  meters  right  (or  left)  and  so  many  meters  over  (or  short). 
The  battery  commander  will  then  make  the  necessary  corrections 
for  each  shot  until  he  considers  the  fire  adjusted. 

48.  In  case  communication  between  the  observer  and  the 
battery  is  not  entirely  continuous  it  may  be  impractical  to  send 
the  range  and  deflection  errors  after  each  shot.  The  balloon  ob- 
server should  then  request  the  battery  commander  to  fire  a series 
of  shots  (6  or  8,  for  example).  The  observer  observes  the  bursts 
of  all  shots  of  this  series  before  making  any  report.  After  the  last 
shot  he  calculates  the  center  of  impact  of  the  series,  with  relation 
to  an  origin  and  system  of  co-ordinates  known  to  the  battery 
commander.  He  then  informs  the  latter  of  the  co-ordinates  of 
this  center  of  impact.  The  battery  commander  will  then  make 
the  corrections  necessary  to  bring  the  center  of  impact  upon  the 
target. 

49.  Through  various  causes,  however,  it  is  often  found  that 
the  observer  is  unable  to  do  more  than  determine  the  approximate 
errors  in  deflection  and  only  the  general  “sense”  of  the  shots  in 
range  (i.e.:  whether  the  shot  fell  short  of,  or  beyond  the  target). 
In  this  case  the  battery  commander  should  adopt  a different  method 
of  adjusting  his  fire.  With  the  elements  of  fire  properly  calculated, 
the  deflection  dispersion  of  any  number  of  shots,  will  be  slight  and 
the  battery  commander  will  as  a rule  correct  the  deflection  as  a 
whole,  basing  his  correction  upon  the  total  number  of  shots  em- 
ployed to  adjust  his  fire.  In  case  the  deflections  is  less  than  four 
“probable  errors”  it  will  usually  not  be  necessary  for  the  battery 
commander  to  make  any  deflection  corrections. 

50.  The  range  adjustment  in  this  case  is,  however,  more 
complicated  and  requires  a preliminary  fire  known  as  Trial  Fire, 
th$  object  of  v/hich  is  tO'  place  the  zone  of  dispersion  in  an  area 
which  contains  the  target.  In  observing  for  Trial  Fire,  the  balloon 
observer  simply  reports,  after  each  shot,  whether  the  shot  fell 
short  of,  or  over,  the  target.  The  battery  commander  makes  the 
range  corrections  necessary,  until  he  has  bracketed  the  target  by 
two  shots,  each  of  which  is  less  than  four  “probable  errors”  from 
the  target.  He  then  assumes  his  trial  elevation,  the  mean  range 
of  these  two  shots,  thereby  practically  assuring  himself  that  a 
number  of  shots  fired  with  this  trial  elevation,  will  form  a zone  of 
dispersion  which  will  contain  the  target. 

51.  The  next  procedure  is  to  place  the  center  of  impact  of 
all  shots,  upon  the  target  itself.  In  order  to  do  this  the  battery 
commander  must  resort  to  what  is  known  as  Improvement  Fire. 
As  a rule  this  requires  that  twelve  shots  be  fired  with  the  elevation 
determined  from  the  Trial  Fire.  The  balloon  observer  reports  the 
sense  of  each  shot,  either  ( !nd  this  is  preferable  from  the  point  of 
view  of  the  observer)  immediately  after  it  has  burst,  or  upon  com- 
pletion of  the  series.  If  more  than  six  shots  have  fallen  over,  or 
if  more  than  six  have  fallen  short,  the  battery  commander  sub- 
tracts six  from  this  number  and  multiplies  the  result  by  1/1 2th 
of  4 probable  errors.  This  operation  will  give  a range  correction 
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which  should  be  added  to,  or  subtracted  from,  the  trial  range, 
according  as  the  greater  number  of  shots  were  short  of,  or  over 
the  target.  The  range  as  determined,  is  known  as  the  Adjusted 
Range.  If  time  or  ammunition  is  lacking,  the  Adjusted  Range  can 
be  determined  with  less  than  twelve  shots,  by  the  same  process. 
The  number  of  shots  should,  however,  never  be  less  than  six. 
After  the  Improvement  Fire  has  been  completed  and  the  Adjusted 
Range  determined,  the  fire  is  considered  as  adjusted. 

5 2.  When  the  fire  of  a battery  has  been  adjusted,  the  battery 
commander  may  either  dispense  with  the  services  of  the  balloon 
observer,  or  he  may  request  the  latter  to  observe  the  fire  for 
effect,  in  order  that  the  center  of  impact  may  be  kept  continuously 
on  the  target.  This  is  called  Control  of  Fire  and  the  observer  need 
only  give  the  sense  of  the  shots  or  he  may  only  give  the  sense  of  a 
number  of  shots,  as  for  example:  ‘‘Last  six  shots,  over,”  or  “All 
shots  falling  short.” 

53.  In  the  case  of  fire  upon  fugitive  targets,  or  other  objec- 
tives where  the  element  of  time  is  most  essential,  the  battery  com- 
mander does  not  attempt  to  adjust  his  fire  for  precision.  He  sim- 
ply attempts  to  bracket  the  target  by  quickly  enclosing  it  between 
two  ranges,  one  of  which  gives  a majority  of  shots,  over,  and  the 
other  a majority  of  shots,  short.  The  deflection  is  adjusted  by 
adjusting  the  sheaf  of  fire  on  a certain  portion  of  the  target,  and 
then  opening  the  sheaf  until  the  fire  is  distributed  over  the  entire 
objective.  The  balloon  observer  as  a rule,  sends  only  the  sense 
of  the  shot,  generally  waiting  until  a salvo  is  fired  and  then  com- 
municating to  the  battery  commander  the  sense  of  that  salvo. 

ON  THE  GROUND. 

Company  Intelligence  Officer. 

54.  He  has  charge  of  the  chart  room  and  directs  the  clerks 
in  their  work. 

He  receives  all  intelligence  reports,  maps,  and  photographs  and 
is  responsible  that  they  are  properly  filed  and  the  maps  kept  up 
to  date. 

Fie  is  responsible  that  all  information  sent  down  from  the 
balloon  is  transmitted  promptly  .to  its  proper  place,  by  telephone 
and  written  reports. 

He  also  draws  up  the  schedule  of  work  for  the  observer  in  the 
basket  each  day. 

He  goes  on  liaison  with  the  Commanding  Officer  to  the  dif- 
ferent intelligence  offices. 

He  takes  his  turn  observing  in  the  basket. 

He  has  charge  of  the  training  of  student-observers. 

The  Company  Commander. 

5 5.  The  Company  Commander  should  frequently  visit  all 
intelligence  and  operations  officers,  with  whom  the  company  is 
working,  to  enable  him  to  place  and  operate  the  balloon  to  accom- 
plish its  mission. 

The  Company  Commander  should  personally  see  to  it  that  the 
proper  liaison  with  the  artillery  is  maintained. 

The  Company  Commander  should  oversee  the  work  of  the 
observers  and  the  Intelligence  Officer  and  cause  the  observers  to 
take  special  training  in  any  subject  they  are  deficient  in. 
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The  Observer. 

56.  As  shown  above  the  Observer’s  work  on  the  ground  is 
supervised  and  scheduled  by  the  Company  Intelligence  Officer. 
His  duties  are: 

To  accompany  the  Intelligence  Officer  on  the  latter’s  visits  to 
G-2,  G-3,  Artillery,  Infantry  and  Aviation  Headquarters,  whenever 
his  past  or  prospective  observations  are  concerned. 

To  visit  batteries  before  and  after  working  with  them — before, 
to  arrange  all  details  to  assure  the  success  of  adjustments;  after- 
wards, to  discuss  the  adjustment,  with  view  of  making  improve- 
ments for  the  next  one. 

To  study,  practice  and  perfect  methods  of  infantry  liaison. 

To  work  in  the  chart-room. 

(a)  Reading  and  studying  all  the  latest  reports,  bulletins, 

charts,  plans  of  liaison,  etc. 

(b)  Drawing  defilade  maps  and  panoramas  of  the  sector. 

(c)  Studying  and  comparing  latest  aerial  photographs. 

Assists  the  Intelligence  Officer  in  preparing  reports. 

The  Chart  Room. 

5 7.  The  chart  room  is  under  the  supervision  of  the  Intelli- 
gence Officer,  who  arranges  for  all  supplies  and  who  directs  the 
observers  and  clerks  in  their  work.  The  observers  should  do 
the  majority  of  the  technical  work  of  the  chart  room.  The  clerks 
take  care  of  supplies,  assist  in  making  out  the  technical  reports 
and  file  photographs. 

Liaison  Officer  at  Division  or  Corps  Headquarters. 

58.  The  Balloon  Liaison  Officer  at  the  Staff  Command  Post 
keeps  himself  informed  for  transmission  to  the  balloons: 

(a)  Of  own  troop  situation  and  that  of  enemy. 

(b)  Of  the  missions  of  the  Division  or  Corps. 

(c)  Of  the  special  missions  of  the  balloons-  and  of  the 

information  by  the  Staff  from  the  balloons. 

(d)  Of  the  position  of  the  command  posts. 

(e)  Of  the  observations  of  neighboring  balloons  and 

observation  squadrons. 

The  liaison  officer  transmits  to  the  Staff  the  following  informa- 
tion received  from  the  balloons: 

(a)  All  observations  of  balloons  of  tactical  value.  All 

infantry  liaison. 

(b)  Position  and  progress  of  the  balloons  and  what  may 

be  expected  of  them. 

Liaison  Officer  at  Artinery  Headquarters. 

59.  The  Balloon  Liaison  Officer  at  Artillery  headquarters 
transmits  to  the  balloon: 

(a)  Emplacements  of  friendly  artillery. 

(b)  Command  posts  of  friendly  artillery. 

(c)  Successive  missions  of  the  artillery. 

(d)  Assignment  of  batteries  to  the  balloon  for  counter- 

battery work  and  fugitive  target  v/ork. 

He  informs  the  Artillery  command: 

(a)  Of  all  results  from  balloon  observation  affecting  the 

tactics  of  the  artillery. 

(b)  Assistance  balloons  are  in  a position  to  render  artillery. 

(c)  Liaison  between  balloons  and  artillery. 

(d)  Position  and  progress  of  the  balloons. 
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ADVICE  FOR  OBSERVERS  IN  THE  BASKET 
Position  in  Basket 

60.  Work  sitting  down,  with  the  map  on  the  knees  and  lean- 
ing against  the  edge  of  the  basket.  This  position  is  preferable  to 
all  others,  because  it  allows  the  observer  to  correct  with  his  head 
and  shoulders  the  movements  of  the  basket,  and  to  have  the  map 
always  before  him.  He  can  consult  it  at  any  moment,  mark  the 
necessary  alignments  without  loss  of  time,  use  it  as  a desk  for 
drawing  or  taking  notes,  or  as  a wind  shield  when  looking  at  pho- 
tographs. The  Observer  who  works  standing  up  must  either  pick 
up  his  map  from  the  bottom  of  the  basket  every  time  he  needs  it, 
which  is  out  of  the  question,  or  fasten  it  outside  of  the  basket. 
F’eM  Glasses. 

61.  Hold  the  field  glasses  with  both  hands.  When  an  Observer 
hoMs  the  glasses  in  one  ha  ^ is  much  more  difficult  for  him  to 
correct  the  movements  caused  by  the  balloon  and  to  concentrate 
on  a point.  It  is  very  important,  therefore,  to  hold  the  glasses 
firmly  with  both  hands,  especially  when  making  a delicate  obser- 
vation or  studying  an  objective  in  detail.  Use  6 or  8 power 
glasses  for  general  observation  and  artillery  adjustments;  the 
higher  powered  glasses  are  for  short  glances  at  particular  objects, 
such  as  to  verify  destructions.  A high  power  glass  is  useless  when 
atmosphere  is  hazy. 

Basket  EquEpment. 

62.  The  following  items  should  be  taken  in  the  basket: 
Altimeter,  compass,  knife,  pencils,  eraser,  pad,  flat  rule,  duo- 
decimeter  rule  and  three  pair  of  glasses  (8,  12  and  16  power)  and 
the  following  maps: 

1 map  scale  1:10,000  colored  and  corrected  to  date  showing 
enemy  artillery  emplacements,  zones  of  fire  and  the  defiladed 
ground  at  800,  1000  and  1200  m.  alt. 

1 map  scale  1:10,000  solored  and  corrected  to  date  showing 
enemy  defences  of  all  kinds. 

1 map  scale  1:5,000  cut  into  kilometer  squares  and  pasted  in 
album. 

1 map  scale  1:50,000  colored  for  general  surveillance  work. 

1 map  scale  1:200,000  in  event  of  balloon  breaking  away. 

File  of  photographs  for  use  of  Observer. 

When  Balloon  Brealcs  Away  and  is  Carried  Over  Enemy^s  Lines. 

63.  In  case  the  balloon  breaks  away  when  the  wind  direction 
carries  it  toward  the  enemy  lines,  the  Observer  should  promptly 
pull  the  rip  cord  to  detach  the  rip  panel  and  quickly  jump  out, 
descending  by  parachute.  This  prevents  the  enemy  from  secur- 
ing possession  of  the  balloon.  It  is  reported  that  a balloon  Obser- 
ver of  the  British  army  accomplished  this  proceeding  successfully. 

64.  If  the  parachute  should  be  damaged  through  an  accident 
which  released  the  balloon  or  in  the  event  of  a very  strong  wind 
and  close  proximity  to  enemy  lines  making  the  ripping  and  jumping 
impracticable,  then  all  maps,  papers  and  oHier  documents  should 
be  destroyed  by  tearing  into  small  pieces  and  thrown  to  the 
winds.  All  telephone  equipment,  field  glasses  and  other  instru- 
ments should  be  broken  and  thrown  out. 

65.  Other  than  giving  true  name  and  rank  when  taken  pris- 
er,  the  safest  course  is  to  refuse  to  talk. 
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PROVISIONAL  RULES  FOR  THE  DEFENCE  OF  THE  ANCHORED 
BALLOONS  IN  CASE  OF  ATTACK  BY  ENEMY  PLANES.* 

Preface. 

1.  Because  of  the  repeated  aerial  attacks  to  our  anchored  bal- 
loons, it  is  necessary  to  co-ordinate  and  to  observe  the  rules  for 
the  protection  of  our  personnel,  and  material,  against  the  enemy 
offences. 

These  rules  are  made  after  three  years  experience  of  war, 
and  they  must  be  followed  under  the  personal  responsibility  of 
the  Commanders  of  each  Section. 

(A)  Clioice  and.  Construction  of  the  Action  Field. 

2.  The  Choice  of  the  Action  Field:  it  must  be  based  on 
security,  its  natural  requisite  demands  a location  that  offers  a good 
sight  and  at  the  same  time  protected  from  enemy  fire;  it  must, 
when  the  condition  of  the  ground  allows,  permit  the  quick  dis- 
placement of  the  winch,  and  the  rise  of  the  rollers.  For  that  pur- 
pose the  field  and  the  neighborhood  must  be  clear  of  electric 
lines,  telephone  or  telegraph  wires,  and  all  those  obstacles  that 
might  be  in  the  way  of  the  cable  passage  . 

In  particular,  avoid  ground  work,  and  if  it  is  necessary  to 
build  roads,  or  construct  depots,  they  must  be  camouflaged  in 
order  to  render  their  true  picture  difficult  for  planes. 

(B)  Lookout  Stations- — ^Defence  Station,  and  Signalling  Station. 

3.  A few  different  systems  will  be  employed  depending  upon 
the  peculiarity  of  the  ground: 

(a)  One  or  more  lookout  stations  for  signalling  the  com- 
ing of  enemy  planes.  Each  station  should  include  one  N.  C. 
Officer  and  3 or  4 soldiers  of  good  hearing  and  sight,  who  are 
called  lookouts.  Each  station  is  connected  to  the  action  field 
with  a telephone  apparatus  which  should  be  located  near  the 
winch,  and  should  be  provided  with  fixed  glasses  and  one 
megaphone.  The  observation  must  be  accurate  and  continu- 
ous, especially  on  cloudy  days.  As  soon  as  a plane  is  seen,  the 
action  field  must  be  notified  in  the  following  way: 


Nation^s  plane  is  seen  at--- (cardinal  point) 

or:  Suspected  plane  is  seen  at_ (cardinal  point) 

or:  Enemy  plane  is  seen  at (cardinal  point) 


In  the  first  case,  no  other  communication  will  be  given  and 
in  the  other  cases  communication  must  be  continuous  with  the 
field,  explaining  the  direction  of  the  plane,  specifying  the  distance, 
and  describing  the  approachment  of  the  same  to  the  balloon. 

(C)  Defence  Station  (One) 

Including  one  or  two  sections  of  machine  guns,  and  if  necessary 
one  or  more  guards,  of  expert  riflemen  chosen  from  the  best  in 
the  section.  Special  positions  of  combat  must  be  built  and  con- 
venient supports  for  riflemen.  These  guards  and  machine  gun 
section  will  be  under  the  direction  of  experts,  N.  C.  O.  An  officer 
of  the  balloon  section  will  be  in  charge  of  the  Defence  Station.  The 
firing  will  start  as  soon  as  possible,  in  relation  to  the  approaching 


*Balloon  information  from  the  Italian  Army,  reprinted  from 
Balloon  Bulletin  No.  122. 
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of  the  enemy  plane.  The  officer  in  charge  will  give  the  necessary 
commands  to  the  N.  C.  O.  in  charge  of  the  machine  gun,  and  to 
those  in  charge  of  the  riflemen. 

The  riflemen  will  be  used  only  when  the  enemy  plane  is  flying 
at  a reasonable  distance  from  the  ground. 

(c)  Two  signalling  stations  of  imminent  danger  (watch- 
ers) located  on  the  opposite  side  of  the  balloon,  and  in  direct 
phone  connection  and  visible  to  the  action  field  and  at  a dis- 
tance from  1 km.  Each  station  should  include  a N.  C,  O., 
4 soldiers  of  good  sight  and  should  be  furnished  with  a pair 
of  field  glasses  having  sunproof  lens,  and  a quantity  of  star 
rockets,  and  a flag  (Danger  Signal),  the  dimension  and  fashion 
of  which  will  be  found  in  Supplement  1.  This  flag  must  be 
spread  out  on  the  ground  when  it  is  necessary  to  show  to  the 
Observer  in  the  car  that  he  must  jump. 

The  watcher’s  duty  is  precisely  to  watch  all  the  time  and  care- 
fully the  balloon  in  ascension  in  order  to  detect  immediately  the 
starting  of  a fire,  or  the  breaking  of  parts,  or  other  serious  dam- 
ages caused  by  enemy  fire  or  other  causes.  In  such  cases  the  flag 
will  be  opened  quickly,  and  two-  or  three  star  rockets  will  be 
lighted.  The  position  of  the  signalling  station  must  be  very 
well  known  and  visible  to  the  Observer  of  the  car  and  to  the 
action  field. 

(D)  Equipment  of  the  Action  Field, 

4.  In  addition  to  all  the  Equipment  of  the  Action  Field,  the 
following  apparatus  is  also  necessary: 

A telephone  to  receive  communications  from  the  lookouts  and 
from  the  watchers,  siren  and  a megaphone;  two  soldiers  to  watch 
continuously  the  signalling  station  in  danger,  and  an  autocar  for 
hauling  the  maneuvering  autocar. 

1.  Precaution  Before  the  Ascension. 

1.  The  officer  of  maneuver,  after  a general  inspection  should 
personally  be  assured: 

(a)  That  the  air  tube  of  the  parachute  (if  the  parachute 
has  an  air  tube)  is  filled  with  air. 

(b)  That  the  bottom  of  the  parachute  folder  should  be 
extended  exactly  iS  cm.  from  the  bottom  of  the  car;  not  less 
in  order  to  avoid  the  cloth  of  the  parachute  breaking  when 
contacting  with  the  car,  not  over,  in  order  to  avoid  that  the 
eventual  movements  make  the  folder  open  spontaneously. 

(c)  That  all  connections  between  the  parachute  and  the 
car  be  made  in  the  proper  manner. 

(d)  That  the  rope  connecting  the  parachute  folder,  and 
the  Observer’s  suit,  goes  in  the  car  not  in  the  side  where  the 
parachute  is  attached,  but  in  the  side  where  the  Observer  has 
to  jump. 

When  the  balloon  is  a draken  type  the  parachutes  must 
be  placed  one  at  the  stern  and  one  at  the  prow,  for  th^e 
A.  P.  type  the  parachutes  must  both  be  placed  at  the  stern. 

(e)  That  the  snap  hook  connecting  the  parachute  folder  to 
the  Observer’s  suit  must  be  well  closed,  in  order  that  it  will 
not  open  under  force;  that  at  any  rate  there  will  be  an  emer- 
gency above  the  snap  hook  connection  between  the  ring  of 
the  Observer’s  suit  to  the  ropes  of  the  parachute. 
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(f)  That  the  lookout  stations,  and  the  signalling  stations, 
be  ready  to  act  promptly. 

(g)  That  there  will  be  no  troubles  in  the  telephone 
apparatus. 

(h)  That  the  winch  with  connection  will  be  near  the 
rollers. 

(i)  That  the  number  of  the  cones  in  the  balloon  (type 
draken)  will  be  exactly  enough  to  keep  the  balloon  straight; 
this  is  to  avoid  the  parachute  in  opening  coming  in  contact  with 
the  cones  (with  wind  of  10-12  meters  velocity  per  second, 
generally  4 cones  will  be  enough). 

6.  The  officer  in  charge  of  the  defence  station  will  fix  the 
amount  of  arms  and  cartridges  necessary  for  the  machine  gun 
section,  and  for  the  riflemen’s  section,  and  be  sure  that  all  the 
arms  will  function  regularly. 

7.  When  two  observers  go  into  the  car,  the  Commander  of 
the  section,  or  the  one  in  his  place  will  decide  which  of  the  two 
in  case  of  danger,  will  jump  first;  generally  the  heaviest  one,  the 
other  one  wears  the  head  telephone  set. 

IL  Precautions  to  Be  Taken  During  and  After  the  Ascension. 

8.  The  officer  of  the  field  will  be  sure  that: 

(a)  The  rollers  will  be  ready  for  the  ascension,  either  to  go 
in  opposite  or  normal  direction  of  the  wind,  in  winter  time 
it  will  be  better  that  the  motor  be  kept  warm  by  action  during 
intervals. 

(b)  That  the  phones  connected  with  the  car  and  with  the 
watchers’  station,  and  signalling  stations,  will  work,  and  have 
the  soldiers  in  charge  ready  to  watch  the  signalling  station. 

(c)  That  near  the  rollers  the  designated  signal  will  be 
ready  for  maneuvering  with  the  winch. 

(d)  The  maneuvering  troop  will  be  steady  on  the  field. 

9.  The  officer  in  charge  of  the  defence  station  must  be  sure 
that  guards  of  riflemen  have  taken  the  proper  place  and  are  ready 
to  act. 

10.  The  Commander  of  the  Section,  or  the  one  in  his  place, 
must  be  sure  that  everything  is  ready,  and  keep  with  him  those 
soldiers  in  charge  of  operation,  the  siren  and  megaphone.  On  cloudy 
days  it  will  be  necessary  to  keep  the  balloon  from  300  to  400 
meters  below  the  cloud  to  avoid  any  unexpected  attacks. 

10.  Precautions  tO’  Be  Taken  in  Case  of  a Real  Attack  to  the 
Balloon  From  An  Enemy  Plane. 

(A)  When  An  Enemy  Plane  Is  Seen. 

11.  When  the  enemy  plane  is  seen,  the  N.  C.  O.  at  the  lookout 
station  calls  by  phone,  or  by  megaphone,  the  action  field.  If  the 
enemy  plane,  or  a suspected  plane,  comes  toward  the  balloon,  the 
commander  of  the  section,  or  the  one  in  his  place  has  the  siren 
blown  twice,  and  if  it  is  necessary,  he  has  the  call  repeated. 

12.  Immediately  the  riflemen  guard  and  the  machine  gun 
guard  get  ready  to  fire. 

13.  The  officer  of  the  field  will  be  sure  that  the  rollers  will 
be  ready  for  the  descension,  or  to  go  in  the  opposite  or  normal 
direction  of  the  wind.  In  case  it  is  not  possible  to  move  the 
autocar  of  maneuver,  he  will  have  the  cable  connected  from  the 
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winch  to  the  rollers.  In  all  cases  guards  selected  for  the  ropes 
of  the  winch,  will  be  ready  near  the  rollers. 

14.  All  the  field  personnel  will  go  in  ranks,  except  those 
designated  to  be  riflemen. 

15.  The  telephone  operator  in  the  field  calls  the  attention  of 
the  Officer  Observer  in  the  balloon;  if  the  telephone  does  not 
work  the  officer  of  the  field  will  be  called  right  away,  and  start 
without  any  delay  the  descension  of  the  balloon,  at  the  same  time 
the  soldier  on  duty  will  repeat  the  signal  alarm  to  the  Observer. 
The  start  of  the  descension  will  be  for  the  Observer,  in  case  the 
telephone  does  not  work,  a conventional  signal  of  danger.  (When 
the  attack  is  not  positive  the  commander  of  the  section  will  blow 
a whistle,  and  have  stated  the  normal  operation.  At  the  same  time 
the  officer  of  the  maneuver,  will  have  stopped  the  descension  of 
the  balloon). 

16.  The  Officer  Observer  will  answer  that  he  understands 
the  call,  and  will  assure  himself  that  the  rope  of  the  parachute 
will  be  clear,  the  snap  hook  is  closed,  and  he  keeps  the  head 
telephone  set;  if  he  has  another  man  with  him,  he  will  get  him 
ready  to  jump. 

(B)  Attack  of  the  Enemy  Planes. 

17.  When  the  enemy  plane  is  approaching  continuously,  and 
it  shows  attack,  the  defence  station  will  open  fire,  under  the  con- 
trol of  the  officer  in  charge,  who  commands  or  stops  the  fire, 
depending  upon  the  condition  of  the  attack. 

18.  The  officer  of  the  maneuver  will  have  the  balloon  descend 
quickly,  until  the  Commander  of  the  Section  orders  to  stop  in  order 
to  give  a chance  to  the  Observer  to  jump.  At  any  rate  the 
descension  must  be  stopped,  when  the  balloon  is  about  300 
meters  from  the  ground,  (for  that  purpose  about  3 00  meters) 
the  cable  is  painted  white  for  a length  of  10  meters.  In  exceptional 
cases  the  balloon  will  descend  near  the  ground  only  when  the 
enemy  attack  could  not  be  realized. 

19.  The  Officer  Observer  watches  closely  the  place  where 
eventually  could  be  placed  the  danger  signal,  and  when  the  attack 
is  shown,  he  gets  ready  to  jump  as  soon  as  the  balloon  stops. 

20.  For  in  order  to  give  the  Observer  the  chance  to  jump 
as  soon  as  the  descension  is  stopped,  the  officer  of  the  man- 
euver will  work  the  rollers  in  normal  or  opposite  direction  of  the 
wind,  or,  when  the  rollers  cannot  be  moved,  he  moves  the  balloon 
using  the  winch. 

21.  The  descension  will  start  right  after  the  Observer  jumps 
and  it  is  at  a reasonable  distance, 

(C)  The  Balloon  Is  On  Fire'. 

22.  If  the  balloon  starts  to  burn  while  the  Observer  is  still  in 
the  car  the  signalling  station  spreads  out  the  flag  and  lights  two  or 
three  star  rockets. 

23.  The  telephone  operator  from  the  rollers  communicates 
to  the  Observer  in  the  car  the  order  to  jump. 

24.  The  Officer  Observer  leaves  the  car  immediately,  jump- 
ing as  far  as  he  can  from  the  same,  and  keeping  his  arms  near  his 
body;  if  there  are  two  Observers,  they  jump  in  the  order  already 
fixed,  at  an  interval  of  about  10  seconds,  one  after  the  other;  if 
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the  second  Observer  sees  that  he  cannot  wait  any  longer,  he 
jumps  right  after  the  first* 

25.  The  officer  of  maneuver  acts  as  in  No.  20,  being  sure  that 
the  winch  is  moved  in  the  normal  direction  of  the  wind,  as  soon  as 
the  Observers  have  left  the  car. 

2,6.  The  defence  station  does  not  stop  firing,  even  if  the 
balloon  would  be  struck  in  firing  at  the  enemy  plane. 

27.  The  Officer  Observer,  during  the  descension,  will  open 
his  knife  to  cut,  as  soon  as  he  touches  the  ground,  the  rope  which 
is  connected  with  the  parachute;  if  his  suit  is  furnished  with  an 
automatic  release,  he  will  keep  himself  ready  to  release  it  as  soon 
as  he  touches  the-  ground. 

(D)  End.  of  tKe  Attack. 

28.  When  the  aerial  attack  is  stopped,  the  commander  of  the 
section  blows  a long  whistle,  to  announce  that  the  normal  opera- 
tions will  be  resumed  in  the  field. 

Notes 

29.  The  foregoing  rules  must  be  observed  very  strictly  by 
the  field  personnel,  the  Observer  has  a certain  liberty  to  judge 
when  it  is  more  convenient  for  him  to  leave  the  car  even  without 
having  received  the  order  from  the  field.  This  is  because  experi- 
ence shows  that  a plane  can  always  strike  and  put  a balloon  on  fire, 
when  the  attack  is  decided;  in  that  case  the  Officer  Observer 
must  by  his  own  judgment  leave  the  car  at  the  first  chance  as 
soon  as  the  enemy  machine  guns  start  to  fire  against  the  balloon. 
In  that  case,  the  Observer  can  trust  the  good  use  of  the  para- 
chute and  be  sure  to  save  his  life,  at  the  same  time  without  the 
Observer  the  balloon  can  be  hauled  down  faster;  that  means  the 
saving  of  material,  and  at  the  same  time  enables  more  fire  to  be 
brought  against  the  enemy  plane. 

30.  It  is  strictly  necessary  that  the  Observer,  before  jumping 
from  the  car  warns  by  phone,  or  in  case  the  phone  does  not  work, 
by  horn,  to  stop  the  descension  of  the  balloon;  and  the  descen- 
sion must  be  stopped  immediately  by  the  officer  of  maneuver. 

31.  The  remainder  of  the  section  will  be  responsible  for  the 
strict  observation  of  these  rules. 

3 2.  To  obtain  a good  result,  it  is  necessary  that  every  one 
in  the  field  of  action  know  his  duty  perfectly,  and  performs  the 
same  with  alertness  and  decision. 

3 3.  For  that  purpose  it  is  necessary  that  the  Commander  of 
the  Section  release  these  actions  to  the  personnel  of  the  field. 

Danger  Signal. 

The  danger  signal  (flag)  consists  of  a piece  of  white  cloth  two 
meters  wide  and  iS  meters  long  with  three  red  crosses  and  two 
little  sticks  at  the  sides.  This  flag  usually  is  folded  in  small  folds. 
At  the  start  of  the  ascension  one  of  the  sticks  will  be  fixed  in  the 
ground.  The  flag  will  be  opened  for  a length  of  two  and  one- 
half  meters  and  refolded  in  a way  to  have  on  the  ground  a white 
square  2x3  easily  seen  from  the  balloon.  As  soon  as  the  balloon 
starts  on  fire,  two  soldiers  of  the  guard  spread  out  the  flag  quickly 
so  that  from  the  balloon  it  can  be  seen  in  its  complete  length 
with  the  three  red  crosses.  When  the  ground  is  covered  with 
snow,  or  is  white  from  other  causes,  the  danger  signal  instead  of 
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being  white  will  be  red  with  three  white  crosses,  and  will  be  used 
in  the  same  manner.  Every  balloon  section  is  provided  with  both 
types  of  danger  signals,  two  white  and  two  red  ones. 


Signals. 

2 long  blows  of  siren. 

2 long  blov/s  of  siren  and  a 
quick  descension  of  balloon. 

Quick  stop  of  descension  and 
quick  removal  of  the  roll- 
ers of  the  balloon  in  normal 
or  opposite  direction  of  wind. 

The  watchers  open  the  flag  and 
light  star  rockets. 

5 short  blows  of  siren. 


Whistle  signal. 

Stop  of  rapid  descension  after 
whistle  signal. 


Alarm  for  aerial  attacks  on  the 
action  field. 

Alarm  for  aerial  attacks  on  the 
Observer. 

The  Observer  can  jump. 


Balloon  on  fire,  or  if  broken, 
the  Observer  must  jump 
right  away. 

The  balloon  is  burning  or  is 
broken  (not  during  aerial 
attack.)  The  Observer  must 
jump  right  away.  All  the 
troops  must  assume  this  plan. 

Danger  has  ceased. 

Enemy  attack  does  not  materi- 
alize. 


NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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ARMY  ORGANIZATION  FOR  THE  BALLOON  OFFICER* 

AT  THE  GENERAL  HEADQUARTERS. 

Matters  Handled  by  the  Different  Sections,  General  Staff. 

First  Section,  General  Staff  (G-l). 

Ocean  tonnage  and  requisitions  on  War  Department. 

Personnel,  prisoners  of  war,  replacement  of  losses,  organiza- 
tion, welfare  organizations,  remount  service,  etc. 

Prepares  our  order  of  battle. 

Second  Section,  General  Staff  (G-2). 

Information  and  intelligence. 

Secret  service. 

Topography.  (Prepares  and  issues  maps.) 

Censorship. 

Intelligence  corps. 

Third  Section,  General  Staff  (G-3). 

Strategic  studies  and  plans. 

Directs  operations  against  the  enemy. 

Moves  troops. 

Concentrates  artillery. 

Strategical  and  tactical  liaison. 

Fourth  Section,  General  Staff  (G-4). 

Supply,  construction,  and  transportation  in  France. 

Hospitals  and  evacuation  of  sick  and  wounded. 

Handles  labor  and  labor  troops. 

Fifth  Section,  General  Staff  (G-5). 

Instruction  and  training  of  the  command. 

Centers  of  instruction  and  the  Army  schools. 

Training  manuals,  etc. 

ADMINISTRATIVE  SERVICES. 

Adjutant  GeneraPs  Department. 

Routine  administration  and  records. 

Blank  forms,  printing,  etc. 

Inspector  Generars  Department. 

Investigations  and  inspections. 

Judge  Advocate  Department. 

Courts-martial  and  military  law. 

Complete  data  regarding  the  work  of  the  General  Staff  is  to  be 
found  in  G.  O.  31,  G.  H.  0-5  A.  E.  F.,  1918,  as  amended. 

THE  SERVICES  OF  SUPPLY. 

(Army  post  office  7l7). 

This  is  the  geographical  division  in  rear  of  the  zone  of  advance. 
The  services  of  supply  relievesthe general  headquarters  of  many 
details  of  routine,  military,  or  governmental  nature.  Its  work  is 
mainly  concerned  with— 

Transportation  and  construction. 

Service  of  territorial  command. 


^Copied  from  Supplement  to  the  Pamphlet  entitled  General  Notions 
of  Organization  and  Tactical  Suggestions  Indispensable  to  the  Balloon 
Observer.  Government  Printing  Office,  Washington,  1918.  Revised. 
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Supply,  sanitary,  and  telegraph  service  (Par.  368,  F.  S.  R.) 

Technical  and  administrative  services  shown  in  diagram  on 
page  2. 

This  headquarters  was  formerly  the  headquarters,  line  of  com- 
munications, and  is  an  elaboration  of  the  line  of  communications 
because  of  the  natural  expansion  caused  by  an  influx  of  Army 
troops.  It  handles  all  the  duties  prescribed  for  the  line  of  com- 
munications in  the  Field  Service  Regulations.  The  headquarters, 
service  of  supply,  in  its  work,  resembles  a centralized  war  depart- 
ment. It  is  subordinate  to  the  general  headquarters. 

One  of  the  chief  duties  of  this  headquarters  is  the  co-ordination 
of  the  different  services. 

Duties  of  the  technical  and  administrative  services  under  the 
supervision  of  the  commanding  general,  services  of  supply,  are  as 
follows: 

Quartermaster  Corps. — Pay  of  personnel,  disbursements,  quar- 
termaster material — food,  clothing  and  subsistence,  fuel  and  for- 
age— transportation,  remount,  laundries,  salvage,  graves  registra- 
tion service 

Medical  Corps. — Hospitals,  sanitation,  care  of  sick  and 
wounded,  medical  and  veterinary  supplies,  personnel  and  supplies 
for  the  gas  service. 

Corps  of  Engineers. — Mines,  field  fortifications,  surveys  and 
maps,  searchlights,  supplies,  depots,  water,  electric  light  and 
power,  personnel  and  material,  gas  and  liquid  fire  offensive,  sewage 
and  camouflage. 

Ordnance  Department. — Ordnance  material  of  every  descrip- 
tion, equipment,  ammunition  depots  and  dumps. 

Signal  Corps. — Material,  communications,  radio,  wire,  pigeons, 
photography  of  military  operations,  meteorological  service. 

Air  Service. — Aeroplanes  and  balloons;  aviation  and  aero  sta- 
tions; material;  organization;  aerial  reconnaissance,  observation 
and  photography;  aerial  combat  and  bombing. 

General  Purchasing  Board — Purchases  supplies;  adjusts  inter- 
allied accounts;  gas  service;  service  of  chemical  warfare;  gas  and 
flame  activities. 

Service  of  Utilities. — Operation,  maintenance,  and  construction 
of  railways,  canals,  roads,  wharves,  shops  and  buildings;  forestry 
service;  inland  water  transport;  accounts;  terminals;  motor  trans- 
port service. 

Provost  Marshal  Service.- — Military  police;  maintenance  of 
order,  traffic;  deserters,  absentees,  and  stragglers;  prisoners  of 
war;  general  police  work  in  co-operation  with  allied  authorities. 

A complete  description  of  work  performed  by  the  services  is 
to  be  found  in  G.  O.  31,  G.  H.  A.  E.  F.,  1918,  as  amended. 

In  the  services  of  Supply  are  the  Base  Sections,  comprised  by 
the  Port  of  Debarkation,  and  as  a usual  rule  the  French  Geo- 
graphic Department,  in  which  the  port  is  situated. 

The  chiefs  of  services  are  staff  officers  of  the  commander-in- 
chief, and  exercise  authority  over  all  troops  in  their  services,  ex- 
cept in  some  cases  when  services  form  a permanent  part  of  an 
army  or  army  corps,  or  other  combat  unit  in  the  theater  of  opera- 
tions under  the  direct  control  of  the  commander  of  such  unit.  The 
use  of  these  services  is  then  directed  by  the  commander  of  the 
unit  on  the  front,  but  the  question  of  supply,  etc.,  still  devolves 
upon  the  service  as  its  particular  function. 
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THE  ZONE  OF  ADVANCE. 

The  zone  of  advance  comprises  the  territory  out  of  the  services 
of  supply  in  the  direction  of  the  enemy.  It  is  divided  into  sec- 
tions, the  last  one  being  the  advance  section,  zone  of  advance, 
which  regulates  the  troops  and  supplies  at  its  disposal.  This 
takes  into  account  all  the  combat  units  and  their  services  in  the 
theater  of  operations. 

THE  ARMY  GROUP. 

At  the  present  time  we  have  no  such  organization,  for  the  rea- 
son of  its  size.  It  would  be  composed  of  several  armies  operating 
toward  the  same  objective  for  tactical  reasons.  As  used  by  our 
allies  and  our  enemies  it  is  a variable  organ  of  command,  and  as  a 
rule  has  nothing  other  than  a commanding  general,  a staff,  and  a 
number  of  pursuit  and  bombardment  groups  of  the  air  service  for 
aerial  operations  within  enemy  lines.  Any  number  of  armies 
might  belong  to  an  army  group,  owing  to  the  mission  to  be 
accomplished. 

There  is  no  doubt  but  what  we  shall  have  the  army  group  when 
we  have  enough  armies  to  make  it  a reality  and  a necessity  on 
account  of  geographical  location  of  troops. 

Our  enemies  employ  this  monster  organization  to  good  advan- 
tage, due  to  their  different  theaters  of  war.  Its  function  is  purely 
strategy,  and  it  allows  good  control  over  different  armies  assigned 
to  the  same  mission  or  objective.  Its  worth  becomes  apparent  in 
great  offensives. 


THE  ARMY. 

(Approximately  1,000,000  men.) 

It  is  ordinarily  composed  of  five  army  corps  (strength  shown 
hereafter)  and  additional  troops  as  follows: 

Army  headquarters. 

Army  traffic  police  and  headquarters  guard. 

12  regiments  Infantry  pioneers. 

Army  Artillery  headquarters. 

4 brigades,  6-inch  guns,  motorized  (or  S-inch,  6-inch,  S.  C. 
or  lS5-mm.  G.  P.  F.) 

4 brigades,  8-inch  or  9. S-inch  howitzers,  motorized. 

5 regiments,  F.  A.  7 5,  motorized. 

20  platoons,  anti-aircraft  guns  (semi-mobile),  4.7  inch. 

9 batteries,  8-inch  R.  R.  guns  (36  guns). 

9 batteries,  10-inch  R.  R.  guns  (36  guns), 

4 batteries,  1 2-inch  R.  R.  guns  (16  guns). 

10  batteries,  12  R.  R.  motors  (40  motors). 

8 motor  ordnance  repair  shops. 

8 ammunition  trains. 

Army  artillery  park. 

Engineers. 

1 regiment,  gas  and  flame. 

1 regiment,  mining. 

1 regiment,  water. 

1 regiment,  supply. 

1 regiment,  electromechanical. 
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1 regiment,  road. 

1 battalion,  topographical. 

1 battalion,  camouflage. 

7 service  battalions. 

10  truck  companies. 

5 wagon  companies. 

Army  pontoon  park  and  pontoon  troops. 

Tank  Corps. 

l5  heavy  companies. 

60  light  companies. 

8 salvage  and  repair  companies. 

Signal  Corps. 

1 field  service  battalion. 

2 telegraph  battalions. 

2 meteorological  sections. 

Air  Service. 

24  observation  squadrons. 

15  pursuit  squadrons. 

5 bombardment  squadrons. 

1 photographic  section. 

24  balloon  companies. 

16  air  park  companies. 

Sanitary  Troops. 

1 ambulance  section,  sanitary  train. 

1 field  hospital  section,  sanitary  train. 

8 evacuation  hospitals. 

Army  Trains. 

1 supply  train  (motor;. 

15  truck  companies,  3-ton  (transport  of  material). 

10  truck  companies,  3-ton  (emergency  rations). 

4 truck  companies  (motor  repair  shops). 

1 remount  depot. 

1 mobile  veterinary  hospital. 

Some  of  these  special  troops  are  drawn  from  replacement  and 
depot  division  pertaining  to  the  five  Army  corps. 

The  officer  commanding  the  air  activities  of  an  army  is  called, 
for  instance,  chief  of  air  service,  first  army.  He  is  a general  officer. 
The  commander  of  Army  balloons  is  a lieutenant  colonel  or 
colonel.  They  are  the  technical  advisers  of  the  commanding  gen- 
eral of  the  Army  regarding  technical  employment  of  aeronauti  cs. 

THE  ARMY  CORPS. 

(Approximate  strength,  182,865.) 

An  Army  Corps  is  composed  of  the  following: 

1 corps  headquarters. 

4 combat  divisions. 

1 replacement  division  (replacement  and  school  division). 

1 depot  division  (base  and  training  division). 

Corps  Troops. 

1 regiment  Infantry  pioneers. 

2 regiments  of  Cavalry. 

1 Artillery  headquarters. 

1 regiment  4.7-inch  motorized  Field  Artillery. 

1 regiment  6-inch  motorized  Field  Artillery. 
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1 trench  motor  battalion  (240  mm.) 

1 anti-aircraft  3-inch  Field  Artillery  battalion. 

1 anti-aircraft  machine  gun  battalion. 

1 corps  Artillery  park  (1  motor  section,  1 depot  section, 
and  1 mobile  ordnance  repair  shop). 

1 regiment  of  engineers. 

1 pontoon  train. 

1 field  signal  battalion.  Signal  Corps. 

1 telegraph  battalion.  Signal  Corps. 

1 supply  train. 

1 troop  transportation  train. 

1 remount  depot. 

1 mobile  veterinary  hospital. 

An  Aero  Wing. 

3 observation  Squadrons. 

3 balloon  companies. 

2 park  companies. 

1 photo  section. 

In  trench  warfare  the  staff  of  an  army  corps  seldom  moves. 
Troops  come  and  go  as  the  situation  requires,  but  it  is  the  policy 
for  the  commanding  general  and  his  staff  to  remain  in  the  same 
sector.  The  reason  is  apparent.  In  periods  of  defensive  battles 
the  army  corps  might  swell  to  the  size  of  an  army  on  account  of 
more  troops  being  fed  into  the  battle.  The  artillery  concentration 
is  tremendous.  That  is  what  happened  to  the  French  at  Verdun. 
Twenty  to  twenty-five  infantry  divisions  passed  under  control  of 
one  army  corps  commander. 

However,  the  army  corps  resumes  its  normal  strength  under 
ordinary  conditions. 

The  organization  of  the  staff  at  army  headquarters  follow  the 
same  general  scheme  shown  under  the  general  headquarters,  al- 
though not  so  elaborate,  cut  down  to  meet  actual  requirements  of 
such  a small  command. 

It  will  be  necessary  to  study  in  detail  the  organization  of  the 
staff  at  corps  headquarters  in  order  that  one  may  have  a proper 
knowledge  of  how  and  who  to  work  with,  as  the  balloon  may 
work  directly  for  the  corps.  One  should  know  the  location  of 
every  office  and  command  post  in  the  corps.  Soldiers  should  know 
the  same,  as  they  are  likely  to  be  sent  with  messages. 

There  will  be  work  to  some  extent  with  the  second  section 
(G-2)  and  its  adjunct,  the  Artillery  Information  Service.  Instruc- 
tion and  orders  from  G-3  about  future  operations,  positions  to  be 
taken  up  in  advance,  retreat,  etc.,  will  be  received.  This  section 
works  out  plans  for  the  attack  in  the  sector. 

Balloon  officers  will  have  relations  with  the  corps  Air  Service 
commander  and  the  wing  commander  corps  observation  W.C.C.O. 

Both  of  these  commanders  usually  have  the  rank  of  colonel. 
Do  not  confuse  these  commanders  with  the  commander  of  Army 
balloons;  he  pertains  to  the  staff  of  an  army. 

Note:  This  officer  is  now  known  as  Balloon  Officer,  Office 

A.A.S.C. 
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THE  INFANTRY,  DIVISION. 

(Approximate  strength,  27,865.) 

The  Infantry  division  is  the  real  combat  unit.  It  moves  intact, 
unlike  the  Army  corps  in  trench  warfare.  It  is  equipped  for 
mobility  as  a unit,  but  at  the  present  time  has  no  units  of  the  Air 
Service  regularly  assigned. 

It  is  composed  of  troops  as  follows: 

2 brigades  of  Infantry. 

1  Field  Artillery  brigade  (called  divisional  artillery). 

3 machine  gun  battalions  (heavy). 

1 field  signal  battalion.  Signal  Corps. 

1 regiment  of  Engineers. 

1 ammunition  train. 

1 mobile  ordnance  repair  shop. 

1 supply  train. 

1 Santitary  Train  (and  Field  Hospital). 

2 Brigades  Headquarters  (Infantry). 

1 Brigade  Headquarters  (Artillery). 

Headquarters  Troops  of  Division. 

The  total  armament  of  an  Infantry  disvision  is — 

12  37-mm.  cannon. 

260  heavy  machine  guns. 

50  3-inch  trench  mortars. 

24  6-inch  trench  mortars. 

36  trench  mortars  (various). 

768  automatic  rifles. 

17,686  rifles,  caliber  .30. 

11,714  pistols. 

A quantity  of  grenades. 

Note  that  three  balloons  are  prescribed  for  an  Army  corps. 
Usually  there  is  one  for  the  Army  corps  and  two  for  the  divisional 
artillery  and  such  extra  heavy  artillery  normally  in  the  corps 
troops.  It  is  likely  that  more  balloons  would  be  assigned  in  case 
of  attack  when  more  artillery  was  crowded  in  with  the  corps 
troops.  Remember  that  all  organizations  of  units  in  trench  war- 
fare may  be  varied  so  as  to  meet  the  situation  at  hand. 

AN  INFANTRY  BRIGADE. 

(Approximate  strength,  8,41 5). 

An  Infantry  brigade  is  composed  of  two  regiments  of  Infantry, 
armament  as  follows: 

3  3 7-mm.  cannon. 

16  heavy  machine  guns. 

6 trench  mortars. 

3,201  rifles,  caliber  .30. 

192  automatic  rifles. 

1,1  72  pistols. 

Grenades. 

A FIELD  ARTILLERY  BRIGADE. 

(Approximate  strength,  4,97  7). 

A Field  Artillery  Brigade  is  composed  of — 

2 regiments  of  Light  Artillery. 
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1 regiment  of  Heavy  Field  Artillery, 

1 trench  motar  battery. 

Armament  as  follows: 

24  3-iiich  field  guns  (motorized). 

24  6-inch  field^guns  (motorized). 

12  trench  mortars, 

24  anti-aircraft  machine  guns. 

A number  of  .30  caliber  rifles  and  ,4  5 caliber  pistols. 

The  three  divisional  machine  gun  battalions  are  equipped  with 
a total  of  160  heavy  machine  guns. 

REGIMENT  OF  INFANTRY. 

(Approximate  strength,  3, 80S). 

Composed  of  3 battalions,  iS  companies  to  a regiment,  1 head- 
quarters, 1 supply,  1 machine  gun,  and  12  rifle  companies. 

Armed  with-— 

3 7-mm.  cannon. 

Trench  mortars. 

Heavy  machine  guns. 

Automatic  rifles. 

Rifles,  .30  caliber.^ 

Rifles  and  hand  grenades. 

Knives. 

REGIMENT  OF  LIGHT  FIELD  ARTILLERY  (Motorized). 

(Approximate  strength,  1,542). 

Composed  of  2 battalions,  i headquarters  company,  1 supply 
company,  and  6 batteries  to  a regiment. 

Armament: 

24  field  guns  (75  mm.) 

12  anti-aircraft  machine  guns. 

87  rifles. 

1,428  pistols, 

REGIMENT  OF  HEAVY  FIELD  ARTILLERY  (Motorized). 

(Approximate  strength,  1,657). 

Composed  of  3 battalions,  l headquarters  company,  1 supply 
company,  and  6 batteries  to  a regiment. 

Armament: 

24  howitzers,  9,2  inches. 

1,435  rifles. 

485  pistols, 

THE  AIR  SERVICE. 

The  general  commanding  the  Air  Service,  is  known  as  the 
Chief  of  Air  Service  (C.  A.  S). 

A general  officer  commands  the  air  service  of  an  army.  He  is 
known  as  Chief  of  Air  Service,  First  Army.  He  commands  the 
tactical  air  service  of  the  Army. 

A lieutenant  colonel  or  colonel  commands  the  balloons  of  an 
Army.  He  is  known  as  the  Balloon  Officer. 

The  following  are  units  or  headquarters  of  the  Air  Service: 

Air  Service  Headquarters, 

Hq.  Air  Service  of  an  Army. 

Hq.  Air  Service  of  an  Army  Balloon  Section. 

Brigade  Hq.  Air  Service  (2  or  more  wings). 

Hq.  Wing  Commander,  Corps  Observation. 

Hq,  Army  Observation  Wing. 

Hq.  Pursuit  Wing.  (Pursuit  squadrons  of  an  army). 
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Hq.  Air  Service  of  a Corps. 

Hq.  Army  Observation  Group. 

Hq.  Pursuit  Group. 

Hq.  Bombardment  Group. 

Pursuit  Squadron  (18  Airplanes). 

Observation  Squadron  (18  airplanes). 

Bombardment  Squadron  (18  Airplanes). 

Balloon  Group.  (The  balloons  of  an  Army  Corps). 

Balloon  Company. 

The  allowance  of  personnel  and  transportation  for  a Balloon 
company  is  published  in  Balloon  Notes  No.  16,  A.  E.  F. 

The  general  duties  of  personnel  are  outlined  in  the  Field  Ser- 
vice Manual  for  Balloon  companies. 

Mention  can  be  made  of  service  units  and  supply  stations  of 
interest  to  balloon  officers,  as  follows: 

Services: 

Aero  Squadrons  (Supply). 

Aero  Squadrons  (Construction). 

Aero  Squadrons  (Repair). 

Regiments  of  Motor  Mechanics.  (Scattered  where  needed). 

Air  Park  Companies.  (Usually  1 at  each  air  park). 

Photographic  Sections.  (1  is  to  be  found  at  landing 
ground  of  observation  wing  of  the  Army  Corps). 

Supply  Depots,  Etc. 

Air  Parks.  (Supplies  Balloon  Companies  and  Aero  Squad- 
rons on  the  line). 

Air  Depots.  (Supplies  Air  Parks,  and  keeps  reserve  stock 
for  emergency). 

Air  Service  General  Supply  Depots.  (For  general  sup- 
ply of  aerostatic  material). 

Balloon  Repair  Depots.  (Branch  of  Air  or  Gen.  Supply 
Depot) . 

Air  Production  Centers. 

Equipment  Division,  Balloon  Section.  (Functions  as  a 
regulating  office  for  supply  of  balloon  companies, 
arriving  in  France,  etc.)  (Maj.  Jouett,  ABC  7l7). 

Transportation  Section,  Air  Service. 

Miscellaneous  Stations  of  the  Air  Service. 

Aviation  instruction  centers  (France,  England,  and  Italy). 

Aerial  observation  school. 

Balloon  school,  A.  E.  F. 

School  of  aerial  gunnery  (aviation). 

Air  replacement  barracks. 

Balloon  officers  commanding  troops  or  concerned  with  supply 
should  familiarize  themselves  with  the  methods  of  supply  of  auto 
spare  parts,  etc.,  by  the  Motor  Transport  Service,  Service  of  Utili- 
ties. The  salvage  service  can  be  utilized  to  some  extent  for  repair 
of  old  cars  not  standardized. 

Do  not  expect  to  find  ordnance  and  ordnance  stores,  quarter- 
master property,  subsistence  stores,  clothing,  etc.,  at  air  parks. 
The  Air  Service  supplies  its  own  technical  material.  The  question 
of  general  supply  still  devolves  upon  the  services  enumerated  on 
page  4. 

The  following  are  the  tables  of  organizations  of  a Balloon  Com- 
pany, Balloon  Group,  and  a Balloon  Wing,  according  to  Tables  of 
Organization  of  Air  Service,  C.  H.  Q.,  A.  E.  F.,  G-1,  Sept.  8,  1918. 
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TABLE  7.— BALLOON  WING,  AIR  SERVICE. 


1 

2 

3 

4 

5 

6 

Units 

Headquarters 

3 groups  (Table  8)b_. 

Total 

Attached  Medical 
Dept.  (Table  8) 

Aggregate 

Colonels 

*1 

1 

1 

Then  tenant  Colonels 

*1 

1 

1 

Majors  . ..  . ..... 

3 

3 

3 

Captains 

*2 

18 

20 

20 

First  Lieutenants  | 

*la 

45 

46 

3 

49 

Second  Lieutenants 

60 

60 

60 

Total  commissioned 

5 

126 

131 

3 

134 

Ma.ster  Fl^ntriTia ns 

36 

36 

Sergeants,  first  class 

"1 

174 

175 

18 

193 

Mess  Sergea.nts 

15 

16 

15 

Sergea.nts 

144 

144 

3 

147 

Corporals 

"2 

243 

245 

245 

Chauffeurs  first  ola.ss 

"2 

138 

140 

140 

Chauffeurs 

"2 

249 

251 

251 

Cnoks 

51 

51 

51 

Rollers 

30 

30 

30 

Privates,  first  class 

"2 

525 

527 

560 

Privates 

"2 

1065 

1067 

15 

1082 

Total  enlisted 

11 

2670 

2681 

69 

2750 

Aggregate 

1 16 

I 2796 

1 2812 

72 

2884 

Cars  nautor 

1 

18 

19 

19 

wU'l^  na.rs 

2 

51 

53 

53 

Trucks,  motor  3- ton,  P.  W.  D., 

stan<^s  rd 

90 

90 

90 

T'rimks  motor  1 1-2  ton 

1 

48 

49 

49 

Tru*^ks  m'~‘i'^r  ■lYinoii 

16 

15 

15 

Tru'^i^s  t^nd<^r 

15 

15 

15 

TraU^^rs  kitobpn  rolling’ 

15 

15 

15 

Trailers  w?t‘p‘r-tank 

15 

15 

15 

boon s 

15 

15 

15 

pistols 

5 

243 

248 

248 

11 

2563 

2564 

2564 

RifFs  aut'^rnafF 

1 15 

15 

15 

Guns,  machine,  anti-aircraft  m’ts 

90 

90  1 

1 

— 

I 

90 

Radio  officer. 

Wing  headquarters  utilized  to  command  all  baboon  groups  in  one 
air  brigade. 

Armed  with  pistol. 

Armed  with  rifle. 
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TABLE  8— BALLOON  GROUP,  AIR  SERVICE. 


1 

2 

3 

4 

5 

6 

1 

Units 

Headquarters 

5 Companies 
(Table  9.) 

Total 

Medical  Dept., 
Attached 

Aggregate 

2 

Majors 

*1 

1 

1 

3 

Captains 

*1 

5 

6 

6 

4 

First  Tdentenants 

15 

15 

1 

16 

5 

Second  Tdeiitenants 

20 

20 

20 

6 

Total  commissioned  . 

2 

40 

42 

1 

43 

7 

Master  Flectricia.ns 

*2 

10 

12 

12 

8 

Sergeants,  first  class  ■ 

"3 

55 

58 

6 

64 

9 

Mess  Sergeants 

5 

5 

5 

10 

Sergeants 

"3 

45 

48 

1 

49 

11 

Corporals 

75 

81 

81 

12 

Chauffeurs,  first  class 

"6 

40 

46 

46 

13 

Chauffeurs  . 

"8 

75 

83 

83 

14 

Cooks 

*2 

15 

17 

1 

17 

15 

Riiglers  

10 

10 

10 

16 

Privates,  first  class 

"5 

170 

175 

11 

186 

17 

Privates 

1 

"5 

350 

355 

5 

360 

18 

Total  enlisted  I 

1 40 

1 850  I 

1 890 

23 

913 

19 

Aggregates 

42 

890 

932 

24 

956 

20 

Cars,  motor,  7-pa.ssenger  _ 

1 

5 

6 

6 

21 

Motorcycles,  with  side  cars 

2 

15 

17 

17 

22 

Trucks,  motor,  3 -ton,  F.  W.  D., 

standard  __  

30 

30 

30 

23 

Trucks,  motor,  11-2  ton 

1 

15 

16 

16 

24 

Trucks,  motor,  winch 

5 

5 

5 

25 

Trucks,  motor,  tender 

5 

5 

5 

26 

Trailers,  kitchen,  rolling 

5 

5 

5 

27 

Trailers,  water-tank 

5 

5 

5 

28 

Palloons  . 

5 

5 

5 

29 

Pistols  - 

6 

75 

81 

81 

30 

Rifles  _ __ 

36 

815 

851 

851 

31 

Rifles,  antomatic.  _ _ 

5 

5 

5 

32 

Guns,  machine,  anti-aircraft  m'ts 

30 

30 

— 

30 

*Armed  with  pistol. 


'Armed  with  rifle. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

•22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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TABLE  9—BALLOON  COMPANY  AIR  SERVICE. 


1 


Units 


Captains  

First  Lieutenants 

Second  Lieutenants 

Total  commissioned 

Master  Electricians 

Sergeants,  first  class 

Mess  Sergeants 

Sergeants  

Corporals  

Chauffeurs,  first  class 

Chauffeurs 

Cooks  

Buglers  

Privates,  first  class 

Privates  

Total  enlisted 

Aggregate  

Cars,  motor,  7_passenger 

Motorcycles,  with  side  cars 

Trucks,  motor,  3 -ton,  P.  W.  D.,  standard. 

Trucks,  motor,  1 1-2  ton 

Trucks,  motor,  winch 

Trucks,  tender 

Trailers,  kilchen,  rolling  

Trailers,  water -tank  

Trailers 

Pistols  

Rifles  

Rifles,  automatic  

Guns,  machine,  anti-aircraft  mounts 


Total  1 Company 

eo  Attached  Medical 

Department 

*1 

1 

*3c 

3 

*4c 

4 

8 

8 

*2 

2 

"11 

1 

12 

"1 

1 

"9 

9 

"15 

15 

"8 

8 

"15 

15 

*3 

3 

*2 

2 

"34 

2 

36 

"70 

1 

71 

170 

4 

174 

178 

4 

182 

1 

1 

3 

3 

6 

6 

3 

3 

1 

1 

1 

1 

1 

=^1 

1 

1 

1 

1 

15 

15 

163 

163 

1 

1 

6 

6 

c Observer 


*Armed  with  pistol.  "Armed  with  rifle. 
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QUESTIONS  WHICH  THE  TELEPHONE  OFFICER  SHOULD  BE 
ABLE  TO  ANSWER— LIAISON. 

By  Captain  Guion. 

1.  The  usefulness  of  Artillery  liaison  depends  upon  its  flexi- 
bility. How  is  this  secured? 

Flexibility  is  secnre<l  by  a highly  organized  system  of  rapid 
communication  which  allows  the  necessary  communication  both 
laterally  and  in  depth,  or  in  other  words,  a combination  of  the 
General  Firing  System  and  the  Special  Artillery  System. 

2.  What  is  the  object  of  liaison? 

(a)  To  keep  the  commander  constantly  informed  of  the 
situation  of  the  units  under  his  command  and  to  furnish  him 
with  a basis  for  his  decisions. 

(b)  To  insure  between  the  various  echelons  of  a com- 
mand, between  adjoining  units,  and  between  the  various  arms 
of  the  service  the  safe  transmission  of  orders,  reports,  ques- 
tions, information,  and  in  general  to  insure  all  communication 
necessary  to  obtain  a close  co-operation  between  the  Infantry 
and  Artillery. 

3.  How  is  liaison  insured? 

(a)  By  means  of  securing  information  through  liaison 
agents,  ground  observation,  aerial  observation,  etc. 

(b)  By  means  of  transmitting  information. 

4.  Name  some  of  the  means  of  transmitting  information,  and 
indicate  those  used  by  the  Artillery. 

Telephone,  wireless  and  ground  telegraphy,  visual  signaling, 
transmitting  agents  (runners),  carrier  pigeons,  etc.  Telephone, 
wireless  and  visual  signaling  are  used  by  the  Artillery. 

5.  Why  should  each  system  be  developed  independently  and 
practiced  daily?  All  the  means  of  transmitting  information  men- 
tioned above  have  been  used  under  varied  circumstances,  but  none 
have  proven  absolutely  reliable.  It  is,  therefore,  necessary  to  de- 
velop each  system  as  if  the  others  did  not  exist.  In  battle  nothing 
can  be  improvised  and  the  troops  will  use  only  the  methods  with 
which  they  are  familiar.  It  is  therefore  necessary  to  practice 
each  sytem  daily  or  as  often  as  practicable. 

6.  What  is  the  function  of  the  telephone  officer  placed  in 
charge  of  the  various  means  of  transmitting  information? 

His  function  is  to  co-ordinate  the  various  means  in  order  to  get 
the  best  results  from  the  maximum  output  of  the  system. 

7.  What  change  in  the  conditions  of  modern  warfare  has 
made  a highly  organized  telephone  system  practicable? 

This  war,  particularly  on  the  Western  front,  is  principally  a 
war  of  position  as  distinguished  from  the  war  of  a few  years  ago 
where  success  depended  upon  mobility  and  outflanking  move- 
ments. Today  the  usual  advamce  is  a few  thousand  meters  and  our 
complex  telephone  system  can  easily  follow. 

8.  Make  a diagram  of  an  ideal  battalion  telephone  system  and 
explain  it  by  the  underlying  principle  of  protection  of  the  tele- 
phone system. 

Protection  of  communication  is  secured  by  having  a great  num- 
ber of  ways  over  different  routes  for  obtaining  any  particular  con- 
nection. 
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9.  Give  the  organization  of  the  Artillery  system  of  the  Army 
Corps.  It  consists: 

(a)  The  Special  Artillery  System,  which  is  made  up  of 
direct  lines  connecting  each  unit  of  divisional  artillery  or  heavy 
artillery  to  its  commanding  post,  these  units  to  their  battalions, 
the  battalions  to  their  batteries,  the  batteries  to  their  observa- 
tion posts.  The  last  named  line  is  established  only  in  case  lia- 
ison provided  by  the  General  Firing  System  has  failed.  Each 
of  these  lines  is  doubled  if  the  necessary  men  and  material  are 
at  hand.  Lateral  communication  is  established  between  units 
of  the  same  order. 

(b)  The  General  Firing  System  comprising  a certain  num- 
ber of  large  centrals  (Rear,  Ranging  or  Forward,  Observa- 
tion), connected  with  each  other  by  strongly  protected  net- 
work of  great  efficiency  consisting  of  large  feeding  cables 
connecting  the  Rear  controls  to  the  centers  of  observation  by 
way  of  the  ranging  and  observation  centrals.  Lateral  com- 
munication is  as  a rule  established  between  rear  and  ranging 
centrals  and  sometimes  between  observation  centrals.  This 
plan  is  not  absolute,  but  varies  according  to  conditions. 

10.  What  other  telephone  system  do  we  find  in  the  Army 
Corps? 

The  System  of  Command  of  the  Army  Corps. 

11.  What  is  the  object  of  the  General  Firing  System? 

To  utilize  a great  number  of  terrestrial  and  aerial  observatories 
without  being  under  obligation  of  relying  on  either  system  of 
observation  to  secure  increased  protection. 

12.  What  are  the  advantages  of  the  General  Firing  System? 

(a)  Great  elasticity  in  the  employment  of  observatories. 

(b)  Ease  in  concentration  of  fire. 

(c)  Rapidity  with  which  batteries  arriving  on  the  terrain 
are  able  to  take  up  firing  by  connecting  themselves  by  means 
of  a short  line  to  the  General  Firing  System  and  thus  be  placed 
in  immediate  communication  with  the  observatories  which 
they  need. 

(d)  Great  security  of  communication  by  the  employment 
of  a strongly  protected  network  established  and  operated  by 
specialists. 

(e)  Economy  in  personnel  and  material  for  the  artillery 
units. 

(f)  Possibility  of  employing  the  General  Firing  System  in 
an  auxiliary  system  in  case  of  interruption  of  the  Special 
System. 

13.  Name  the  different  types  of  centrals  of  the  General 
Firing  System,  give  their  location  and  purpose. 

Observation  centrals,  are  established  near  the  observatories. 
They  constitute  the  end  of  the  buried  network  coming  from  the 
ranging  centrals.  The  observatories  connect  themselves  to  it  by 
short  lines,  made  if  possible  of  armed  cable. 

Forward  or  Ranging  centrals:  are  etablished  close  to  the 
important  artillery  commands  so  that  each  battalion  can  get  in 
touch  with  the  General  Firing  System  by  means  of  a short  line. 
This  liaison  is  obligatory. 
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Rear  centrals:  are  established  in  such  a place  and  way  that  the 
artillery  commanders,  the  landing  grounds,  and  the  balloons  are 
easily  connected  with  them. 

14.  What  is  done  with  the  General  Firing  System  in  case  of 
advance? 

The  Signal  Corps  will  prolong  immediately  the  antennae  of 
the  General  Firing  System  with  armed  cable  placed  on  the  ground 
or  in  small  trenches  in  such  a fashion  that  the  units  going  forward 
may  find  immediately  the  connection  they  desire.  This  system  is 
perfected  by  increasing  the  protection  and  establishing  new  cen- 
trals as  soon  as  possible.  Preparation  for  the  advance  is  made  by 
prolonging  the  antennae  up  to  the  first  line  trenches. 

15.  By  whom  are  the  maps  of  the  whole  system  kept  up  to 
date? 

By  the  telegraph  service  (Signal  Corps)  and  distributed  to  the 
units  whom  they  concern.  For  this  purpose  each  divisional  Signal 
Corps  officer  will  ask  the  regimental  telephone  officer  for  a dia- 
gram of  his  special  system  at  stated  intervals,  usually  once  a 
month. 

16.  How  is  contact  between  the  General  Firing  System  and 
the  General  System  of  Command  established? 

By  numerous  lines  connected  to  the  respective  centrals. 

17.  In  the  System  of  Command  of  the  Army  Corps  what 
does  the  telephone  connect? 

(a)  The  Post  of  Command  of  the  Army  Corps  to  the  Post 
of  Command  of  the  Division. 

(b)  The  Post  of  Commands  of  the  Divisions  to  the 
Brigades  of  Infantry. 

(c)  The  Brigades  to  the  subordinate  units  up  to  the 
battalions. 

(d)  Infantry  units  to  the  Artillery  units  which  support 
them. 

18.  What  limits  the  density  of  the  telephone  system? 

(a)  Limitation  of  the  means  at  hand. 

(b)  Difficulties  of  repairing  and  operating  a too  highly 
developed  system. 

(c)  Activity  of  the  sector. 

19.  How  can  one  keep  a system  from  being  developed  beyond 
its  needs? 

(a)  Suppress  all  communications  which  are  not  urgent. 

(b)  Avoid  using  telephone  for  questions  which  should  be 
treated  within  written  documents. 

(c)  Generalize  the  use  of  messages  and  telegrams. 

(d)  Regulate  the  length  of  messages. 

(e)  Reduce  the  number  of  telephones  used  by  one  author- 
ity to  the  number  strictly  necessary. 


NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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BALLOON  OPERATIONS  IN  THE  ST.  MIHIEL  SECTOR 
I 

ORGANIZATION 

(A)  Assignment  and  Distribution. 

Twenty-one  Allied  balloons  took  part  in  the  offensive  in  the 
Saint  Mihiel  Sector,  from  September  12  to  September  16,  1918. 
Fifteen  of  these  balloons  were  American;  six  were  French. 

The  assignment  and  geographical  distribution  of  these  bal- 
loons, at  the  beginning  of  the  offensive  were  as  follows: 

Company  Assignment  Location 

2nd  Balloon  Co. — 1st  Army  Corps  (Corps 

Artillery)  Griscourt 

1st  Balloon  Co. — 1st  Army  Corps Domevre/en-Haye 

5tli  Balloon  Co. — 1st  Army  Corps Dieulouard 

42nd  Balloon  Co. — 1st  Army  Corps Volle-au-Val 

3rd  Balloon  Co. — 4th  Army  Corps Hamonville 

9th  Balloon  Co. — 4th  Army  Corps Raulecourt 

43rd  Balloon  Co. — 4th  Army  Corps Ansauville 

69th  Balloon  Co. — 4th  Army  Corps  (Corps 

Artillery  Neuf  Etang-de-Mandres 

7th  Balloon  Co. — 5th  Army  Corps  (Corps 

Artillery)  Fort  Genicourt 

6th  Balloon  Co. — 5th  Army  Corps Villers-sur-Meuse 

8th  Balloon  Co. — 5th  Army  Corps Dieue-sur-Meuse 

12th  Balloon  Co. — 5th  Army  Corps Sommedieue 

52nd  Balloon  Co. — (French)  2nd  Colonial 

Corps  Boncourt 

53rd  Balloon  Co. — (French)  2nd  Colonial 

Corps  Vignot  (in  reserve) 

20th  Balloon  Co. — (French)  2d  Coloniel 

Corps  Thillombois 

10th  Balloon  Co. — Army  Artillery  Ansauville 

11th  Balloon  Co. — Army  Artillery  Gezencourt 

16th  Balloon  Co. — Army  Artillery Toul  (in  reserve) 

39th  Balloon  Co. — (French)  Army  Art. Minorville 

41st  Balloon  Co. — (French)  Army  Art. Gironville 

9 3rd  Balloon  Co. — (French)  Army  Art. Genicourt 

(B)  The  Advance. 

The  approximate  positions  of  these  balloons,  at  the  end  of  the 


offensive. 

were  as 

follows: 

Company 

Location 

2nd 

Balloon 

Co. 

Fay-en-Haye 

1st 

Balloon 

Co. 

- — Bois-de-la-Haut 

5 th 

Balloon 

Co.  

_ Jezainville 

42nd 

Balloon 

Co. 

Vil©-au-Val 

3rd 

Balloon 

Co 

.Maizerpiis 

9th 

Balloon 

Co 

TjO.rnfl.rpho 

43rd 

Balloon 

Co. 

Bois-de-Euvezin 

69  th 

Balloon 

Co. 

St.  Baussant 

7th 

Balloon 

Co.  _ . 

Sommedieue 

6th 

Balloon 

Co. 

Dommortin 

8th 

Balloon 

Co. 

Les  Eparges 

12th 

Balloon 

Co. — (French)  

-Mesnil-sous-les-Cote! 
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52nd 
53rd 
20th 
10th 
11th 
16  th 
39th 
41st 
93rd 


Balloon 

Balloon 

Balloon 

Balloon 

Balloon 

Balloon 

Balloon 

Balloon 

Balloon 


Co. — (French) 
Co. — (French) 

Co 

Co 

Co 

Co 

Co. — (French) 
Co. — (French) 
Co. — (French) 


— Creue 

_Vig-not  (in  reserve) 
_Vig-neulles 
_Bois-de-la-Somnard 
_Mamey 

_Toul  (in  reserve) 
^Lironville 
_Nonsard 
_St.  Remy 


The  study  of  the  map  reveals  that  the  Allied  balloons,  in  this 
offensive,  made  an  aggregate  advance  of  202  kilometres.  This  esti- 
mate is  figured  by  direct  line  from  original  position.  The  number 
of  actual  road  miles  greatly  exceeds  the  figure  indicated. 

(C)  Preliminary  Reconnaissance. 

The  positions  of  advance  and  retreat  were  thoroughly  recon- 
noitered  before  the  attack  began,  insofar  as  proximity  to  the  front 
permitted.  Thirty-five  positions — alternative,  advance  and  re- 
treat— were  actually  inspected  on  the  ground.  The  territory 
beyond  the  front  line  was  carefully  studied  by  means  of  maps  and 
photographs.  Definite  itineraries  of  advance  were  planned  and 
the  positions  beyond  the  lines  so  determined  that  each  balloon 
maintained,  approximately,  its  place  in  the  axis  of  its  sector. 


(D)  Supply. 

Hydrogen  was  distributed  to  the  companies  from  the  gas  depot 
at  Chaudeney  and  Rattentout.  Arrangements  had  been  made  with 
the  Commandant  d’  Aerostation  of  the  VIH.  ieme  Armee  for  an 
original  supply  of  1,500  tubes  at  Chaudeney  and  for  a daily  pro- 
vision thereafter  of  100  tubes  per  day. 

Spare  balloons,  baskets,  parachutes  and  accessories  were  avail- 
able at  the  1st  Air  Depof.  No  shortage  in  equipment  was  encoun- 
tered. 

(E)  Communication. 

Telephone  connections  were  established  between  Headquarters 
Commander  Army  Balloons  and  each  Corps  Balloon  office;  between 
each  Corps  Balloon  office  and  each  balloon  assigned  to  the  Corps; 
between  balloons  and  Artillery  Groups  and  Groupments;  between 
balloons  and  Corps  or  Divisional  Intelligence  offices. 

Indicatives  and  wave-lengths  were  assigned  by  the  Army  Radio 
Officer  so  that  each  balloon  could  keep  in  touch  by  wireless  with 
the  Artillery  Squadrons  and  with  Artillery  Groups  and  Groupments. 
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(F)  Administration. 

All  air  service  units — American  and  French — were  under  the 
tactical  direction  of  the  Chief  Air  Service,  First  Army.  The 
French  companies  were  attached  for  administrative  control  to  the 
8th  French  Army,  2nd  French  Army  or  2nd  Colonial  Corps,  de- 
pending upon  the  sector  in  which  the  company  was  operating. 


II 

MISSIONS 

(A)  Intelligence. 

(1)  Surveillance. 

The  weather  during  the  first  two  days  of  the  attack  was  rainy 
and  stormy.  Visibility  was  poor  and  strong  wind  made  ascension 
perilous.  The  balloons,  however,  in  practically  every  instance, 
were  up  at  daybreak  on  the  morning  of  the  attack.  One  balloon 
in  each  Corps  was  in  ascension  during  the  night  preceding  the 
attack  and  during  each  night  while  the  attack  continued.  Surveil- 
lance was  constantly  maintained;  movements  of  the  troops  were 
watched;  fires  and  explosions  were  noted;  enemy  aeronautical  and 
artillery  activity  were  observed. 

The  American  balloons,  on  September  16th,  reported  enemy 
shells  falling  116  times;  reported  enemy  balloons  5o  times; 
reported  enemy  planes  119  times;  reported  circulation  on  roads 
23  times;  and  spotted  3 5 enemy  batteries.  The  total  hours  of 
ascension  of  American  balloons  on  this  date  were  142  hours,  3 3 
minutes. 

(2)  Reports. 

Reports  were  rendered  by  all  balloons  at  frequent  intervals. 
Written  operation  reports  were  submitted  daily  to  the  Corps  Bal- 
loon office  by  balloons  assigned  to  Corps  and  to  the  Army  Balloon 
office  by  balloons  assigned  to  Army  Artillery.  Telephonic  reports 
were  renderd  by  balloons  assigned  to  Corps,  at  indeterminate 
intervals,  to  G-2  at  Divisional  and  Army  Corps  Headquarters. 
Telephonic  reports  were  made  by  Army  Artillery  balloons  to  Army 
Artillery  Headquarters,  to  the  A.  1.  S.  and  to  G-2  of  the  Corps  in 
the  sector  in  which  the  Army  balloon  was  functioning.  The  Adju- 
tant at  each  Corps  Balloon  office  submitted  a consolidated  report 
daily  to  G-2  and  G-3  of  the  Corps,  and  to  the  Commander  Army 
Balloons.  The  Adjutant  ^at  each  Corps  Balloon  office  rendered  a 
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consolidated  telephonic  report  daily  to  G-2  and  G-3  of 
the  corps  and  to  the  Commander  Army  Balloons.  The 
Adjutant  at  each  Corps  Balloon  office  made  miscellaneous 
reports,  written  and  telephonic,  at  varying  periods,  to  G-2  and  G-3 
of  the  Corps  and  to  the  Commander  Army  Balloons.  The  assist- 
ant in  the  office  of  the  Commander  Army  Balloons  prepared  mem- 
oranda throughout  each  day  for  distribution  to  the  Chief  of  Staff, 
Information  Officer  and  Operations  Officer  at  Army  Air  Service 
Headquarters. 

Divers  reports  and  specialized  matters  were  rendered  to  vari- 
ous authorities.  Hostile  aeronautics  were  reported  by  designated 
companies  to  contiguous  D.  C.  A.  antenna.  Hostile  balloons  in 
ascension  were  reported  by  the  Commander  Army  Balloons  to 
the  First  Pursuit  Group.  Confirmation  of  enemy  planes  brought 
down  by  our  aviators  was  given  to  the  squadrons,  for  the  record  of 
pilots  concerned. 

(B)  Regulation  of  Fire. 

The  weather  during  the  first  two  days  of  the  attack  prohibited 
the  regulation  of  Artillery  fire.  The  balloons,  on  subsequent  days, 
however,  conducted  important  and  successful  adjustments.  On 
September  16,  the  2nd  Company  regulated  l57  shots  for  batter- 
ies of  l5  5’s;  on  the  same  day,  the  3rd  Company  adjusted  118 
shots  for  batteries  of  iSS’s;  on  the  same  day,  the  11th  Company 
regulated  128  shots  for  batteries  of  iSS’s. 


Ill 

CASUALTIES  AND  LOSSES 

The  casualties  and  losses  during  the  offensive  may  be  sum- 
marized as  follows: 

Sept.  12- — Balloon  No.  10.  Balloon  was  driven  into  the 
trees  by  a high  wind  and  so  torn  as  to  render  it 
unserviceable.  First  Lieut.  David  G.  Boyd  had 
his  leg  broken  and  back  sprained  when  the  bas- 
ket was  thrown  against  the  ground. 

Balloon  No.  12.  The  cable  of  the  balloon  was 
snapped  by  a strong  wind  when  the  balloon  was 
close  to  the  ground.  One  parachute  was 
smashed  by  being  crushed  against  the  ground. 
The  balloon  was  last  seen  at  an  altitude  of  3,000 
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meters,  traveling  towards  the  enemy  lines.  First 
Lieut  G.  W.  Hinman,  A.  S.,  U.  S.  A.,  and  First 
Lieut.  Roland  S.  Tait,  A.  S.,  U.  S.  A.,  remained 
in  the  basket. 

Sept.  13 — Balloon  No.  20  (French.)  Balloon  was  punc- 
tured by  diving  into  a tree. 

Sept.  14- — Balloon  No.  5.  Balloon  was  burned  by  an  enemy 
plane. 

Balloon  No.  2.  An  American  plane  (Salmson) 
collided  with  the  cable  of  balloon  No.  2,  wreck- 
ing the  plane  and  killing  the  observer  and  pilot 
on  the  plane,  but  causing  no  appreciable  dam- 
age to  the  balloon. 

Sept.  15 — Balloon  No.  1.  Balloon  was  burned  by  an  enemy 
plane. 

Balloon  No.  2.  Balloon  was  burned  by  an  enemy 
plane. 

Sept.  16 — Balloon  No.  9.  Balloon  was  deflated  by  enemy 
shrapnel. 

IV 

RECOMMENDATIONS 

The  experience  in  the  Saint  Mihiel  offensive  suggests  the  fol- 
lowing recommendation; 

The  assignment  of  balloons  to  Army  Artillery,  as  such,  should 
be  abolished.  It  is  recommended  that  all  balloons,  under  the 
jurisdiction  of  the  Army,  be  assigned  directly  to  corps. 

The  necessity  for  providing  a channel  through  which  reports 
can  be  transmitted  promptly  requires  that  the  reports  come 
through  an  office  which  is  in  more  intimate  touch  than  Army 
Headquarters  can  be,  with  balloons  on  the  line.  Information 
obtained  must  be  acted  upon  at  once.  Delay  of  an  hour,  in  the 
effort  to  secure  connection  through  main  centrals,  renders  the  in- 
formation worthless.  All  balloons  should  be  connected  by  direct 
line  to  the  balloon  central  of  the  sector,  so  that  the  value  of  the 
balloon’s  observations  may  be  immediately  utilized. 

The  mission  of  all  balloons  in  the  sector  is,  fundamentally,  the 
same.  Thei  mission  is  two-fold:  surveillance  of  the  sector  and 
adjustment  of  fire. 

There  is  no  distinction,  in  method  and  aptitude,  between  an 
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observer’s  watching  matters  of  interest  to  Army  Artillery  and  an 
observer’s  watching  matters  of  interest  to  G-2  of  the  Corps. 
Ludicrous  it  is  to  assume  that  a balloon  can  look  only  for  things 
of  importance  to  the  Army,  shutting  its  eyes  to  things  of  import- 
ance to  the  Corps.  The  balloon  must  see  everything  and  should 
report  everything  to  one  central  balloon  group  office.  That  office 
should  be  held  responsible  to  determine  whether  the  information 
is  of  value  to  Army  Artillery  or  to  Corps  Artillery,  to  G-2  of  the 
Army  or  to  G-2  of  the  Corps. 

There  is  no  distinction,  in  process  and  function,  between  ad- 
justing fire  for  the  l5  5s  of  Corps  Artillery  and  adjusting  fire  for 
the  270’s  of  Army  Artillery.  There  is  no  distinction  between 
spotting  objectives  for  Army  Artillery  and  spotting  objectives  for 
Corps  Artillery.  The  work  is  identical. 

The  present  designation  of  Army  balloons,  as  such,  creates 
this  double  paradox  of  permitting  the  Army  balloon  to  be  idle 
when  the  Army  Artillery  does  not  fire  and,  on  the  other  hand,  of 
compelling  the  Army  balloon  to  reach  over  into  the  sector  of  other 
balloons  where  Army  Artillery  batteries  may  be  situated,  attempt- 
ing to  regulate  their  fire  on  an  exaggerated  Balloon-Target-Battery- 
Target  Angle. 

The  balloons  in  a Corps  area  should  be  distributed  territorially, 
not  tactically.  The  balloon  should  be  identified  with  a sector, 
not  with  a command.  The  balloon  should  see  everything  and  do 
everything  in  its  sector.  The  balloon  should  regulate  every  piece 
of  artillery,  of  whatever  calibre,  in  the  sector.  The  balloon  should 
observe  everything  in  the  sector,  whether  it  be  the  relief  of  enemy 
troops — a matter  of  interest  to  G-2  of  the  Corps — or  whether  it 
be  a 42-centimetre  gun  in  action — a iPiatter  of  interest  to  the  Army 
Artillery. 

The  function  of  every  balloon  in  an  operation  should  follow 
this  defined  rule:  It  should  see  everything  directly  in  front  of  it, 
and  no  more.  It  should  regulate  for  everything  directly  behind  it, 
and  no  more.  Thus  will  efficiency  and  harmony  of  activity  be 
augmented. 

JOHN  A.  PAEGELOW, 

Major,  As.  S.,  U.  S.  A.  Commander  Army  Balloons,  1st  Army. 


THE  WEEKLY  BULLETIN  Page  7 


PLAN  FOR  BALLOONS 

Balloon  Wing  4tK  Army  Corps,  A.  E.  F.,  A.  P.  O.  731- — ^A. 
9 September,  1914 

1.  The  Assignment  of  Balloons  is  as  follows: 

9th  Balloon  Company 1st  Division 

3rd  Balloon  Company. 42nd  Division 

43rd  Balloon  Company 89th  Division 

69th  Balloon  Company-.^ 4th  Army  Corps 

10th  Balloon  Company 1st  Army 

2.  Location  of  Balloon  Companies  and  Ascension  Points. 

Balloon  No.  9 — 

Chart  Room L 4230 

Ascension  Points L 3 741 

' Advance  Point L 3 569 

Balloon  No.  3 — 

Chrt  Room L 70  56 

L 7056 

Ascension  Point L 7959 

. Advance  Point __L  7271 

Balloon  No.  43  — 

Chart  Room M 143  6 

Ascension  Point M 1050 

Advance  Point M 1085 

Balloon  No.  69— 

Chart  Room  L 6450 

Ascension  Point L 63  51 

Advance  Point  L 6960 

Balloon  No.  10- — 

Chart  Room M 0641 

Ascension  Point  M 9948 

3.  Line  of  Advance. 

Balloon  No.  9 will  advance  from  Raulecourt  to  Bouconville  to 
Kivray-et-Marvoism  to  Richecourt. 

Balloon  No.  3 will  advance 

(a)  To  Mandres  via  Mamonville  to  Beaumone  to 

Seiche  Prey  to  St.  Baussant;  or 

(b)  Direct  to  Mandres  to  Beaumont  to  Seiche  Prey 

to  St.  Baussant. 
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Balloon  No.  69  will  follow  Balloon  No.  3 and  the  two  balloons 
will  maintain  proper  intervals  between  any  advanced  ascension 
points,  chosen  as  circumstances  dictates. 

Balloon  No.  43  will  advance  along  the  road  to  Aneauville  to 
Bernecourt  to  Flirey  to  Essey-et-Manizerais. 

Balloon  No.  10  (1st  Army)  will  advance  along  same  route  as 
Balloon  No.  43. 

4.  Liaison. 

(a)  Telephonic  Liaison. 

(1)  Each  balloon  will  have  direct  telephone  communications 
with  the  unit  to  which  it  is  effected.  In  case  of  advance  Balloon 
Companies  will  make  every  effort  to  effect  direct  communication 
with  the  unit  to  which  it  is  affected,  but  it  should  be  understood 
by  those  units  (Division  Headquarters  and  Artillery  Units)  that 
often  the  balloon  cannot  find  the  P.  C.’s  of  their  units  and  if  a line 
is  run  from  the  P.  C.  of  the  unit  to  the  winch  (following  the  bal- 
loon, which  can  be  seen  in  ascension),  much  more  effective  and 
faster  communication  can  be  established. 

(2)  Each  balloon  must  determine  what  the  next  position  of 
the  Advanced  Artillery  Information  Service  Central  will  be  and 
establish  direct  communication  with  that  central. 

(3)  Each  balloon  must  establish  liaison  with  an  artillery  unit 
to  which  direct  telephone  communication  must  be  established  for 
fire  on  fugitive  targets — preferable  with  l5S  G.  P.  F.’s.  Divisional 
balloons  should  also  establish  each  liaison  with  the  Corps  Artillery. 
All  balloons  must  make  personal  liaison  with  the  Artillery  unit  in 
their  vicinity  and  discover  the  next  probable  position  of  the  Artil- 
lery Battalion  to  which  they  have  been  effected  for  fugitive  target 
work.  If  possible  the  Artillery  should  run  lines  to  the,  balloon. 
They  can  see  the  balloon  and  run  to  the  winch.  The  balloon  can- 
not see  them. 

(b)  Personal  Liaison. 

(1)  With  Artillery  Units. 

The  closest  possible  personal  liaison  must  be  kept  up  with  the 
Artillery  in  the  vicinity  of  the  balloon,  and  especially  with  the  unit 
to  which  effected  for  fire  on  fugitive  targets. 

(2)  With  Divisional  Staff. 

Observers  must  seek  out  Division  Headquarters  and  give  them 
the  benefit  of  any  information  they  have  obtained  in  the  basket. 
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Often  things  that  seem  immaterial  to  the  observer  are  of  import- 
ance to  the  Divisional  Staff  and  this  can  only  be  discovered  by 
personal  liaison. 

(3)  With  Aviation. 

When  transportation  permits,  personal  liaison  made  with  avia- 
tion to  get  benefit  of  their  observation  and  to  compare  observa- 
tions made  during  the  day. 

Each  balloon  will  maintain  its  wireless  sending  and  receiving 
station  and  will  be  equipped  with  a wireless  wave  length  and  code 
call. 

NOTE— Each  balloon  will  have  direct  communication  to  Corps 
Central  or  through  next  balloon  to  Corps  Central  and  from  there 
to  P.  C.  of  Balloon  Wing,  C.  O. 


File 

CAS.,  B.S.  (2) 
Maj.  Paegelow. 


PAUL  PATTERSON, 

Capt.  F.  A.,  U.  S.  A. 
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NOTES  ON  BALLOON  OPERATIONS  DURING  THE  ST.  MIHIEL 
ADVANCE. 

Headquarters  Balloon  Section, 

Air  Service,  A.  E.  F. 

MEMORANDUM  FOR 

Balloon  Branch,  Training  Section, 

Division  of  Military  Aeronautics, 

Washington,  D.  C. 

The  following  notes  on  the  balloon  operations  during  the  St. 
Mihiel  and  Verdun  offensives  were  made  at  the  front  during  the 
course  of  the  two  operations  and  an  endeavor  has  been  made  to 
clearly  set  forth  the  fact  that,  during  an  advance,  balloon  tactics 
are  materially  different  from  those  employed  in  normal  trench 
warfare. 

1.  In  this  advance,  due  to  poor  weather  conditions  and  to  the 
fact  that  the  forward  movement  was  so  rapid,  there  was  but  little 
opportunity  for  the  balloons  to  co-operate  with  the  artillery  in  the 
adjustment  and  control  of  fire.  Prior  to  the  advance,  however,  in 
the  artillery  preparation,  they  were  engaged  in  this  work  and  as 
soon  as  the  German  artillery  was  placed  in  position  to  check  the 
advance  the  artillery  role  of  the  balloons  was  resumed,  and  numer- 
ous reglages  were  undertaken  with  very  good  results. 

2.  During  the  actual  advance  the  balloons  were  constantly 
being  moved  forward  and  much  valuable  information  was  trans- 
mitted to  the  General  Staff  of  the  Corps  and  Division.  The 
attached  copy  will  illustrate  the  nature  of  the  information  sent  in. 
It  must  be  borne  in  mind  that  during  an  advance,  when  all  arms 
are  being  hurried  forward,  including  artillery,  there  it  but  little 
opportunity  for  the  balloon  to  function  in  its  role  as  an  instrument 
of  artillery  reglage.  However,  there  is  so  much  artillery  work 
prior  to  the  actual  advance  and  so  much  which  is  necessary  to 
check  counter  attacks  after  the  forward  movement  has  stopped, 
that  the  balloon  can  perform  a very  important  artillery  function 
during  the  period  which  may  be  considered  as  that  during  which 
the  attack  is  in  progress.  During  the  preliminary  operations,  of 
course,  the  role  of  the  balloon  is  definite  and  should  not  vary 
greatly  from  that  employed  under  normal  conditions,  viz:  artillery 
reglage. 

However,  when  the  infantry  advance  starts,  all  this  is  changed. 
The  action  is  comparatively  rapid,  and  to  properly  perform  its 


THE  WEEKLY  BULLETIN 


Page  11 


function  the  balloon  should  advance  well  toward  the  front  lines, 
keeping  constantly  in  view  of  the  infantry  advance.  No  matter 
how  rapidly  the  latter  moves  forward  the  balloon  should  make  an 
effort  to  keep  up.  In  order  to  do  this  it  may  be  necessary  to 
arrange  a priority  on  road  space  with  the  Chief  of  Staff  of  the 
Corps  in  which  the  balloon  is  operating.  Otherwise  a balloon  com- 
pany may  find  itself  unable  to  move  forward  for  days  on  account 
of  the  great  congestion  there  is  on  the  roads.  Immediately 
after  an  advance  everyone  is  trying  to  move  his  equipment  for- 
ward and  no  consideration  will  be  given  to  balloon  units  unless 
advance  arrangements  have  been  made  to  assure  the  balloon  a 
place  in  the  line.  This  place  should  be  as  near  as  possible  to  the 
front.  In  the  St.  Mihiel  advance  one  balloon  was  practically  out 
of  operation,  being  twelve  miles  or  more  behind  the  front  on  the 
third  day  of  the  advance.  This  happens  simply  because  the  Com- 
pany Commander  waited  for  an  order  which  never  came,  or  came 
too  late  to  be  of  any  use.  The  balloon  was  up  and  the  observer 
was  faithfully  attempting  to  perform  his  duties,  but  no  telephone 
communication  existed  with  any  office  of  the  Corps,  nor  was  there 
anything  of  value  to  observe  in  the  field  of  view  of  the  balloon. 

If  the  advance  is  successful  the  enemy  will,  in  all  probability, 
immediately  withdraw  his  artillery  and  during  this  time  there 
should  be  little  or  no  danger  of  any  attempt  on  his  part  to  bring 
down  the  balloon  by  shell  fire.  The  balloon  should  therefore  be 
reasonably  safe  from  artillery  fire  in  a position  quite  close  to  the 
lines.  In  the  St.  Mihiel  advance  one  balloon  (American)  was 
moved  to  a position  but  little  over  one  kilometer  in  rear  of  the 
consolidated  front,  as  reported  to  the  General  Staff.  Very  few  of 
the  balloons  were  over  four  kilometers  in  rear  of  this  line  and  at 
no  time  was  there  any  attempt  on  the  part  of  the  Germans  to  use 
their  artillery  against  the  balloons.  In  fact,  the  fire  of  German 
artillery  was  hardly  noticeable  at  a distance  of  five  kilometers 
behind  the  front  lines. 

5.  The  activity  of  enemy  airplanes  was,  however,  of  con- 
siderable importance,  insofar  as  concerned  the  balloons.  They 
seemed  very  persistent  in  their  attacks  on  balloons,  one  plane  in 
particular,  making  three  attempts  to  burn  a balloon,  and  failing  in 
this,  due  to  an  anti-aircraft  barrage,  it  attacked  the  adjoining  bal- 
loon with  successful  results.  It  may  be  stated  that  this  apparently 
unusual  activity  on  the  part  of  German  airplanes  toward  American 
and  French  balloons,  has  been  quite  noticeable  throughout  the 
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Summer.  It  seems  evident  the  Germans  are  convinced  that  hostile 
balloons  are  performing  a very  important  function — so  important, 
in  fact,  that  most  energetic  measures  must  be  taken  to  destroy 
them. 

The  danger  to  the  balloon  from  hostile  airplane  attacks  is  most 
felt  when  the  sky  is  patched  with  clouds  at  comparatively  low  alti- 
tudes. The  plane  flying  nt  so  great  a height  as  to  be  invisible  in 
the  open  sky,  will,  on  passing  over  a cloud,  descend  into  it  and 
then  immediately  dive  through  it  to  the  nearest  balloon.  When 
but  a short  distance  from  the  latter  the  plane  will  open  fire  with 
incendiary  bullets  and  unless  the  greatest  vigilance  is  observed  on 
the  part  of  the  balloon  personnel,  the  balloon  will  be  burned.  A 
most  vigilant  lookout  party  is  therefore  necessary  and  as  soon  as 
the  plane  is  seen  descending  through  the  clouds,  the  observers  are 
directed  to  jump.  The  balloon  is  then  rapidly  hauled  down  and 
the  machine  guns  with  which  the  companies  are  provided,  are 
directed  against  the  plane.  In  addition,  if  at  any  time  a German 
plane  is  seen  approaching  a balloon,  the  latter  is  hauled  down  to 
an  altitude  of  about  three  hundred  meters,  the  machine  gunners 
stand  by  and  arrangements  are  made  to  immediately  change  the 
position  of  the  balloon  (either  by  moving  the  winch  or  through 
the  medium  of  the  maneuvering  tackle.)  The  observers  prepare 
to  jump,  if  necessary.  If  there  is  sufficient  anti-aircraft  artillery 
in  the  vicinity  to  immediately  put  up  a barrage  between  the  plane 
and  the  balloon,  and  if,  in  addition,  the  American  and  French 
chasse  (pursuit)  planes  have  gained  a decided  superiority  in  the 
air,  the  balloons  should  be  well  protected  and  the  danger  from 
hostile  airplanes  greatly  lessened. 

4.  Considering  the  duties  of  the  balloons  during  the  advance 
of  the  infantry,  too  great  attention  cannot  be  given  to  the  prompt 
transmission  of  all  information.  As  stated  before,  there  will  be 
but  little  opportunity  to  regulate  artillery  fire.  However,  this  is 
the  particular  time  when  the  General  Staff  of  the  Corps  or  Arm.y 
is  most  anxious  to  obtain  information  and  all  reports  are  most 
welcome,  provided  they  are  accurate,  or  if  not  accurate  the 
observer  so  states  in  his  report.  In  general  it  would  seem  better 
for  the  observer  to  report  only  the  information  of  which  he  is 
reasonably  certain,  omitting  that  which  he  thinks  accurate,  unless 
he  is  definitely  asked  for  information  on  this  subject.  In  the 
latter  case  he  should  give  it  as  his  opinion  only  and  state  the 
reasons  why  he  cannot  be  sure  on  the  matter.  As  an  example. 
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during  the  St.  Mihiel  operations,  a report  was  sent  in  by  an 
observer  tO'  the  effect  that  a certain  town  within  the  American 
lines,  was  in  flames.  Later  information  disputed  this  report  and 
it  seemed  that  the  balloon  observer,  having  seen  considerable 
smoke  arising  from  the  town,  without  further  investigation,  sim- 
ply sent  word  that  the  town  was  burning.  He  should  have  only 
reported  that  he  saw  smoke  in  several  places.  The  Intelligence 
Section  of  the  General  Staff  receive  reports  from  various  sources, 
all  of  which  are  co-ordinated  and  a definite  Summary  of  Intelli- 
gence is  compiled.  If,  however,  there  are  conflicts  in  the  reports, 
it  requires  considerable  time  and  still  further  reports  until  a 
correct  estimate  can  be  determined.  It  may,  therefore,  be  seen 
that  the  balloon  observer  should  only  report  what  he  is  sure  of, 
unless  he  deems  the  information  of  sufficient  importance  to  war- 
rant sending  in  an  indefinite  report- — in  which  case  he  should 
clearly  indicate  that  the  report  is  not  definite. 

5.  During  the  advance  the  balloon  endeavors  to  maintain  its 
telephone  connections  as  long  as  possible,  but  a continuous  tele- 
phone liaison  is,  of  course,  impossible.  However,  whenever  prog- 
ress is  halted,  even  if  only  temporarily,  every  effort  should  be 
made  to  establish  telephone  communication  with  the  office  (P.  C.) 
of  the  organization  to  which  the  balloon  is  attached — as  a rule 
the  Corps  or  the  Division.  During  the  periods  when  there  is  no 
telephone  communication,  reports  from  the  observers  should  be 
noted,  indicating  the  time  when  made,  and  every  possible  means 
employed  to  transmit  them  to  their  proper  destination.  Trans- 
mission of  information  reports  by  courier  has  not  been  found 
very  satisfactory  as  a rule,  on  account  of  the  unusual  delay 
involved. 

6.  During  the  St.  Mihiel  advance  considerable  employment 
was  made  of  the  balloon  at  night,  and  each  night  there  was  at 
least  one  balloon  in  the  air.  Artillery  reglage  at  night  is  prac- 
tically impossible,  although  the  balloon  should  be  prepared  to 
attempt  it  if  necessary.  (One  balloon  it  the  St.  Mihiel  advance 
reported  an  artillery  reglage  at  night.)  The  principal  role  of  the 
night  balloon  is  a general  surveillance  of  the  sector,  observation 
of  battery  flashes  and  shell  bursts,  fires,  Bengal  signals,  etc.  Tele- 
phone communications  are  established  before  nightfall  and  re- 
ports are  sent  in  as  promptly  as  possible.  Where  there  is  con- 
siderable activity  on  the  part  of  friendly  bombardment  squad- 
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rons  (night)  care  must  be  taken  to  keep  the  balloon  at  an  alti- 
tude of  not  more  than  five  hundred  meters.  This  precaution  is 
taken  to  avoid  the  danger  of  a plane  colliding  with  the  balloon  or 
the  cable.  In  this  connection  it  may  be  stated  that  even  during 
daylight,  it  is  often  very  difficult  for  the  pilof  of  the  plane  to 
see  the  cable.  During  the  St.  Mihiel  operations  an  American  plane 
struck  a balloon  cable,  with  fatal  results  to  both  pilot  and  air- 
plane observer.  The  ordinary  danger  cone  does  not  seem  to  be 
sufficient  in  size,  and  although  two  are  invariably  attached  to  the 
cables,  it  may  be  that  steps  will  have  to  be  taken  to  replace  them 
by  a large  flag  of  a distinctive  color. 

7.  As  stated  above,  German  airplanes  are  particularly  active 
in  their  attacks  on  American  and  French  balloons.  The  import- 
ance of  careful  and  intelligent  sky  watching  can,  therefore,  be 
hardly  overestimated.  In  spite  of  the  fact  that  ample  protection 
in  the  form  of  anti-aircraft  batteries  and  chasse  planes  may  be 
provided,  and  efficiently  operated,  it  is  certainly  possible  for  an 
efficient  and  energetic  German  pilot  to  get  through  the  anti- 
aircraft barrage  and  cordon  of  chasse  planes,  to  a position  where 
it  is  a comparatively  easy  matter  to  destroy  the  balloon,  pro- 
vided the  latter  is  not  hauled  down  well  in  advance  of  the 
approach  of  the  plane.  Clear  or  partly  cloudy  days  offer  the 
plane  the  best  opportunity.  However,  the  plane  can  be  seen  at 
a considerable  distance  and  at  approximately  ten  kilometers 
(horizontal)  the  distinguishing  features  can  be  determined  if 
there  is  a fair  visibility.  In  each  balloon  company  there  is  a squad 
of  one  corporal  and  seven  or  eight  privates,  known  as  ‘‘lookouts.’’ 
When  the  balloon  is  up  it  is  the  sole  duty  of  this  squad  to  observe 
the  sky  and  report  the  appearance  of  every  plane  seen.  A most 
careful  observation  of  the  plane  is  kept  and  the  direction  in  which 
it  is  proceeding,  it  always  known.  In  addition  the  well-trained 
‘"lookout”  can  always  ascertain  from  the  general  contour  of  the 
plane,  the  presence  of  certain  salient  features,  the  empennage, 
struts,  etc.,  whether  or  not  it  is  an  Allied  or  German  ship.  The 
procedure  is  therefore  as  follows: 

A plane  (or  group  of  planes)  is  seen  in  the  sky,  say  at  a 
distance  of  ten  kilometers.  The  “lookout”  carefully  watches  this 
plane,  and  particularly  notes  the  direction  in  which  it  is  pro« 
ceeding.  If  it  is  approaching  the  balloon  he  keeps  it  under 
careful  observation.  As  soon  as  he  is  able  to  determine  (from  its 
appearance  to  the  type  (Whetrer  Allied  or  German)  he  so 
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reports  to  the  Maneuvering  Officer.  If  an  Allied  plane  the 
observation  is  abandoned  and  the  “lookout”  devotes  his  attention 
elsewhere.  If  a German  plane  the  balloon  is  immediately  houled 
down  to  a position  not  greater  than  300  meters.  The  machine 
gun  details  are  given  the  order  to  stand  by,  as  well  as  the  descrip- 
tion and  designations  of  the  hostile  plane.  The  winch  operator 
starts  his  truck  mofor  and  prepared  to  immediately  move  out. 
In  case  the  winch  cannot  be  readily  moved  the  maneuvering  tackle 
is  placed  upon  the  cable  and  the  detail  assigned  to  this  prepare  to 
immediately  change  the  position  of  the  balloon.  The  guns  are 
trained  on  the  plane  and  kept  there.  The  observers  are  informed 
of  the  approach  of  the  plane  and  make  preparations  to  jump.  If 
it  becomes  evident  that  the  plane  is  approaching  the  balloon  with 
intent  to  destroy  it,  the  balloon  is  immediately  hauled  down 
with  all  possible  speed  and,  at  the  same  time,  the  position  is 
changed  either  through  movement  of  the  winch,  or  if  this  be  not 
practicable,  by  means  of  the  maneuvering  tackle.  If  the  plane 
dives  at  the  balloon  before  it  can  be  hauled  down,  the  observers 
are  directed  to  jump  and  the  machine  guns  open  up  when  the 
plane  comes  within  range.  In  case  the  hostile  plane  is  merely 
passing  on  another  mission,  the  balloon  is  kept  at  its  altitude  of 
300  meters  until  the  plane  disappears.  So  long  as  it  is  visible 
it  is  kept  under  constant  observation.  In  case  two  or  more 
hostile  planes  are  observed  at  different  positions  they  are  all  kept 
under  observation  in  precisely  the  same  manner  as  is  a single 
plane.  In  addition  the  appearance  of  a single  hostile  plane  or 
group  does  not  mean  that  observation  of  other  parts  of  the  sky 
are  abandoned.  While  one  or  more  members  of  the  “lookout” 
party  are  engaged  in  watching  the  hostile  plane  or  group,  the 
other  members  are  devoting  their  attention  to  other  parts  of  the 
sky  in  an  endeavor  to  locate  other  planes — Allied  or  German. 

The  importance  of  a thorough  training  for  the  members  of  the 
“lookout”  party  is  therefore  evident.  Furthermore,  it  is  believed 
that  a large  part  of  this  training  can  be  given  in  the  Balloon 
Schools  in  the  United  States.  A sheet  (prepared  by  the  General 
Staff)  showing  the  common  types  of  German  planes,  is  being 
forwarded,  as  well  as  the  pamphlet  “Silhouettes  D’Avions.”  The 
latter  gives  an  accurate  conception  of  the  appearance  of  Allied 
planes  but  not  of  German  planes.  The  types  shown  on  the 
G.  S.  sheet  will,  however,  give  the  correct  and  up-to-date  appear- 
ance of  the  German  types.  The  trained  “lookout”  should  be  so 
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familiar  with  the  outlines  of  the  planes  indicated  that  he  may 
recognize  them  as  soon  as  their  outlines  against  the  sky  becomes 
definite.  In  training  these  “lookouts”  in  the  United  States  a 
method  suggested  is  to  first  select  men  of  considerable  intelli- 
gence for  this  work  and  then  require  them  to  draw,  first  from 
the  diagram,  and  then  from  memory,  the  silhouette  of  all  Allied 
and  eli  German  planes  in  the  three  positions  shown.  This  should 
be  done  with  absolute  accuracy  before  a man  should  be  qualified 
as  one  of  the  “lookouts”  of  a balloon  company.  In  order  that 
the  man  may  retain  in  his  memory  the  appearance  of  the  differ- 
ent types  of  planes,  the  training  should  be  continued  in  the  com- 
pany, which  should  be  at  all  times  provided  with  at  least  six 
sheets  of  both  large  sheets  and  pamphlets.  Members  of  the 
“lookout”  party  should  be  periodically  examined  on  this  subject 
at  least  up  to  the  time  that  the  company  arrives  in  France.  It  is, 
of  course,  realized  that  if  a real  training  is  given  “lookouts”  in 
the  United  States  considerable  time  and  attention  must  be  devoted 
to  it.  However,  the  vital  necessity  of  efficient  sky  watching 
demands  all  the  time  and  attention  that  can  be  given. 

8.  In  applying  the  lessons  of  the  St.  Mihiel  advance  to  the 
training  of  officers  and  organization  of  the  Balloon  Service  in  the 
United  States,  it  is  evident  that,  not  only  must  the  observer  be 
thoroughly  trained,  as  hitherfore,  in  the  work  of  artillery  reglage, 
but  in  addition  the  entire  organization — both  officers  and  enlisted 
personnel — should  be  instructed  as  far  as  possible,  in  the  use  of 
the  balloon  as  an  instrument  of  general  information,  particularly 
in  an  advance.  The  latter,  while  probably  of  secondary  import- 
ance, is  extremely  essential  if  the  balloon  is  to  attain  its  maxi- 
mum value  at  the  front. 

In  training  companies  in  the  United  States  it  is  therefore  sug- 
gested that  every  effort  be  made  to  simulate  as  far  as  possible, 
the  conditions  which  pertain  at  the  front  during  the  advance.  It 
is  obvious,  however,  that  these  conditions  can  only  be  approxi- 
mated in  the  United  States  or,  in  fact,  anywhere  except  at  the 
front.  Organizations  in  training  in  the  United  States  should, 
nevertheless,  be  sent  out  periodically  and  at  frequent  intervals 
from  their  stations,  spending  at  least  one  week  on  the  road. 
Locations  of  the  various  control  stations  (P.  C.’s)  such  as 
Headquarters,  Group  Commander,  Division  Artillery,  Corps  Artil- 
lery, Corps  Headquarters,  etc.,  should  be  represented.  Advanced 
balloon  positions  should  be  selected,  first  from  the  map  and  later 
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by  personal  inspection.  The  organization  should,  as  a rule,  travel 
by  night,  breaking  camp  after  dark.  The  balloon  should  be  kept 
inflated  and  as  soon  as  a new  position  is  reached  preparations  for 
an  assent  should  be  made.  (It  is  only  by  continued  practice  that 
a balloon  company  can  prepare  itself  to  quickly  reach  its  new 
position  and  to  put  the  observer  in  the  air  within  the  shortest 
possible  time  and  with  the  least  difficulty.) 

Maps  of  the  sector  of  operations  should  be  prepared  by  draw- 
ing lines  to  represent  the  front  line  trenches  and  enemy  positions. 
Information  should  be  sent  the  observer  (or  officer  responsible) 
as  to  the  nature  of  simulated  enemy  positions  of  importance  in  the 
area  in  which  the  balloon  is  operating  and  also  of  the  general 
nature  of  its  mission.  The  observer  should  be  required  to  report 
on  all  matters  of  a military  nature  in  his  sector,  such  as  troop  or 
train  movements,  fires,  battery  flashes,  bursts,  signals,  etc. 
Arrangements  should  be  made  whereby  these,  reports  should  be 
checked  as  to  position  and  time.  The  efficiency  of  the  work  of 
any  organization  could  be  determined  from  the  time  at  which  the 
information  is  sent,  its  accuracy,  and  the  amount  of  activities 
observed.  The  matter  of  prompt  dispatch  of  information  is,  of 
course,  dependent  upon  the  mobility  of  the  organization  and  the 
promptness  with  which  the  communication  service  is  established. 
Organizations  should  be  thoroughly  trained  in  quickly  breaking 
camp,  moving  to  a selected  new  position,  establishing  communi- 
cation, and  putting  the  balloon  in  the  air.  In  order  to  avoid  an 
ideal  condition,  obstacles  of  various  degrees  of  difficulty  should 
be  introduced,  such  as  passages  through  woods,  overhead  wires, 
etc.  Certain  companies  at  the  front  have  found  it  necessary  to 
simply  move  their  balloons  and  winches  forward,  leaving  all  other 
equipment  at  the  rear  until  such  time  as  an  opportunity  was 
afforded  to  bring  this  equipment  up.  Such  conditions  should  be 
simulated  as  far  as  possible  in  the  United  States.  Organizations 
should  be  provided  with  all  necessary  telephone  equipment  and 
should  be  trained  to  quickly  establish  communication  with  certain 
designated  positions  in  rear.  They  should  understand  just  what 
are  the  essential  points  to  which  connections  are  necessary  and 
should  be  taught  not  to  connect  up  to  any  unnecessary  stations. 
In  the  St.  Mihiel  advance  balloon  companies  took  every  oppor- 
tunity to  connect  up  to  any  line  which  had  been  established,  pro- 
vided permission  could  be  granted  to  connect  in.  Even  though 
there  was  no  possibility  of  the  artillery  being  able  to  operate 
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within  several  hours,  telephone  connections  were  established  for 
general  information  purposes.  The  lines  to  the  artillery  central 
were  put  in  later. 

In  the  training  of  the  observer  to  obtain  information  from 
general  sector  surveillance,  it  should  be  remembered  that  it  is 
not  necessary,  nor  is  it  as  a rule  advisable,  for  him  to  report 
on  matters  outside  of  the  sector  to  which  he  has  been  assigned, 
although  he  may  be  in  a position  to  see  what  is  going  on  in 
adjoining  sectors.  If  he  does  his  work  properly  he  should  have 
all  that  he  can  handle  to  observe  what  is  going  on  in  his  own 
sector.  In  addition,  reports  coming  from  sources  located  all  along 
the  front  and  pertaining  to  but  one  small  area,  are  very  liable 
to  lead  to  unnecessary  confusion  when  they  reach  the  Intelligence 
Section  of  the  General  Staff.  In  the  St.  Mihiel  advance,  during 
the  period  when  the  infantry  was  advancing,  an  attempt  was  made 
to  have  all  balloons  kept  in  ascension  and  to  have  each  balloon 
report  on  all  matters  within  its  own  sector.  This,  of  course,  lead 
to  duplication  of  reports  from  different  balloons.  While  there 
seemed  no  serious  objection  to  this,  inasmuch  as  the  second 
report  was  simply  a confirmation  of  the  first,  nevertheless  it 
seemed  to  be  the  general  opinion  , that  but  one,  or  possibly  two 
balloons  per  Corps  could  take  care  of  all  sector  surveillance 
during  the  infantry  advance.  This  seems  a matter  which  should 
preferably  be  left  to  the  judgment  of  the  Group  Commander.  Once 
the  advance  has  halted,  as  many  balloons  as  are  necessary  for 
artillery  reglage  should  be  sent  up,  provided  each  has  a definite 
mission.  At  this  time  it  seems  probable  that  the  service  of  general 
information  can  be  provided  by  one  balloon  per  Army  Corps. 

Too  many  balloons  on  a sector  of  the  front  is  liable  to  intro- 
duce a factor  of  danger,  inasmuch  as  they  present  a very  tempt- 
ing invitation  to  the  German  aviators  to  come  over  and  try  to 
destroy  some  of  them.  In  the  St.  Mihiel  advance  it  was  found 
that  the  number  of  balloons  necessary  at  the  beginning  of  the 
drive  was  in  excess  of  what  was  needed  after  the  final  objective 
had  been  reached.  The  reason  for  this  was  that  while  at  the 
beginning  of  the  drive  the  front  was  along  the  two  legs  of  a 
triangle,  at  the  end  it  only  occupied  the  base  of  the  triangle. 
Consequently  as  the  balloons  moved  in  from  the  side,  they  came 
nearer  and  nearer  and  finally  four  balloons  were  reported  in  an 
area  of  not  more  than  four  kilometers.  While  this  report  was 
not  quite  accurate  the  balloons  were  nevertheless  so  close  that  a 
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German  plane  was  able  to  destroy  one  and  immediately  destroy  a 
second  before  an  efficient  anti-aircraft  barrage  could  be  effected. 
It  was  then  decided  to  put  up  but  one  balloon  per  Corps,  the 
others  to  be  in  readiness  to  ascend  whenever  required  to  work 
with  the  artillery. 

9.  No  attempt  has  been  made  herein  tO'  prescribe  a course  of 
training  for  balloon  organizations  in  the  United  States.  A very 
brief  outline  of  the  general  nature  of  such  training  has  been  indi- 
cated in  order  to  point  out  the  fact  that  the  modifications  in  bal- 
loon tactics  brought  out  by  the  St.  Mihiel  advance,  necessitate 
certain  modifications  in  the  training  of  balloon  organizations 
which  can  and  should  be  put  into  effect  in  the 
United  States,  With  an  experienced  and  efficient  corps  of  in- 
structors it  is  believed  that  there  should  be  no  difficulty  in  intro- 
ducing into  the  course  now  prescribed  at  the  Balloon  Schools  in 
the  United  States,  the  changes  necessary  to  meet  as  far  as  can  be 
met  there,  the  new  requirements  imposed  upon  balloons  during 
an  advance. 

10.  From  the  description  of  balloon  operations  outlined 
above  it  is  not  to  be  inferred  that  the  role  of  the  balloon  has 
been  materially  altered,  when  an  army  changes  its  tactics  from 
trench  warfare  to  offensive  operations.  The  main  role  of  the 
balloon  is  and  will,  be  artillery  reglage.  It  is  only  during  the 
period  when  the  infantry  is  advancing  through  the  enemy  lines  of 
defense  that  the  balloon  tactics  are  altered.  As  stated  above, 
during  this  period  the  artillery  is  also  on  the  move  or  is  prepar- 
ing to  do  so  and  the  necessary  system  of  communication  is 
broken.  In  the  St.  Mihiel  advance  it  was  during  this  period  that 
the  large  area  was  recaptured  and  this  operation  occupied  but 
two  days.  Immediately  upon  gaining  their  objective  the  infantry 
advance  was  halted,  German  counter  attacks  commenced  and 
German  artillery  was  in  action.  Our  own  artillery  was  within  a 
very  short  time  in  readiness  to  open  fire  upon  definite  objectives 
and  were  calling  upon  the  balloons  for  reglage.  The  role  of  the 
latter  then  reverted  to  its  former  one  and  the  companies  were  in 
most  cases  ready  to  undertake  the  work  of  reglage  as  soon  as 
called  upon  to  do  so. 

GEIGER, 

Lt.-Col.  Air  Service,  U.  S.  A. 
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BALLOON  WING, 

FOURTH  ARMY  CORPS,  AMERICAN  E.  F. 

A.  P.  O.  775. 

I October,  1918. 

REPORT  OF  THE  BALLON  WING  COMMANDER  ON  THE 
OPERATIONS  OF  SEPTEMBER  12,  1918. 


GENERAL  PLAN. 

Field  Order  of  the  Fourth  Army  Corps  stated  that  the  plan  for 
the  First  Army  was  to  reduce  St.  Mihiel  salient  by  two  simulta- 
neous attacks,  one  from  the  south  with  the  Fourth  Army  Corps 
on  the  left  and  the  First  Army  Corps  on  the  right,  and  one  from 
the  west  by  the  Fifth  Army  Corps,  The  Second  French  Colonial 
Corps  ^was  to  operate  between  Fourth  Army  Corps  and  Fifth 
Army  Corps.  Artillery  preparation  of  four  and  one-half  hours. 

The  starting  line  for  the  Fourth  Corps  was  the  general  line — 
Richecourt — one-half  kilometer  south  of  Lahayville — north  of 
Bois  de  Reimeres — one-half  kilometer  north  of  Flirey — one  kilo- 
meter north  of  Limey.  First  Division  on  left — 42nd  Division 
center — -89th  Division  right.  For  balloons,  they  were  to  make 
such  preparations  that  they  could  follow  operations  of  infantry 
and  artillery;  for  divisional  balloons  along  divisional  axis,  and  for 
Corps  balloons  along  Corps  axis. 

PREPARATIONS  AND  INSTRUCTIONS. 

On  arrival  of  Balloon  Wing  Commanding  Officer  in  the 
Fourth  Corps,  9th  Company  and  the  4 3rd  Company  were  already 
in  position,  previously  determined.  In  consultation  with  C.  A.  B., 
1st  Army,  and  Lieut.  Berard,  3rd,  69th  (Corps  Balloon)  and 
10th  (Army  Balloon)  were  assigned  positions  and  lines  of  advance 
as  shown  in  attached  Plan  for  Balloons. 

Verbal  instructions  had  been  given  that  each  company  com- 
mander should  make  a reconnaissance  as  far  forward  as  possible 
to  discover  what  difficulties  were  to  be  overcome  in  movement 
forward  and  all  company  commanders  had  carried  them  out.  Also, 
advanced  ascension  points  were  determined  upon,  with  winch 
position  determined  and  prepared.  Arrangements  were  made 
with  Artillery  Information  Service  so  that  each  balloon  could 
run  direct  lines  from  its  telephone  central  to  Advanced  A,  1.  S., 
which  had  direct  line  to  Corps  Headquarters,  thus  enabling  Balloon 
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Wing  Commanding  Officer  to  keep  in  touch  with  each  company 
and  also  with  Corps  Headquarters. 

MOVEMENT  OF  BALLOONS. 

(1)  The  balloons  were  to  move  on  divisional  axis — the 
Corps  Balloon  (69th  Company)  along  axis  of  center  of  sector — 
that  of  the  42nd  Division— following  up  the  3rd  Balloon  and 
keeping  a proper  interval  between  their  ascension  points.  The 
lOth  Balloon  not  to  move  until  Chief  of  Army  Artillery  was  about 
to  move  his  ariiliery  forvv^ard. 

(2)  The  above  disposition  was  made  because  of  the  fact  that 
the  sector  of  the  Fourth  Corps  had  three  main  roads  all  of  which 
converged  at  Essey.  It  was  found  that  the  greatest  difficulty 
encountered  was  congestion  of  the  roads  after  the  first  day  of  the 
attack,  September  12,  I9l8.  Congestion  was  caused  by  large 
amount  of  artillery  and  supplies  moving,  together  with  fact  that 
roads  had  to  be  repaired  between  former  lines  before  movement 
was  possible.  The  companies  adopted  different  methods  of 
advance  as  occasion  demanded.  Where  movement  forward  was 
about  to  take  place  and  balloon  was  in  ascension,  one  echelon 
went  forward  with  80  tubes  of  hydrogen  and  all  equipment 
except  that  necessary  for  operations.  In  case  no  ascension  was 
possible  at  the  time  of  movement,  the  companies  moved  as  a 
whole.  The  telephonic  communication  first  established  was,  as 
anticipated,  through  A.  A.  I.  S.,  though  this  was  held  up  some 
six  hours,  due  to  the  fact  that  A.  I.  S.  waited  for  Corps  Artillery 
P.  C.  to  move  and  also  due  to  congestion.  Hereafter  the  inten- 
tion is  to  move  this  A.  1.  S.  central  without  waiting  for  Corps 
Artillery  P.  C.,  and  it  is  anticipated  that  quicker  communication 
will  thus  be  established. 

Wireless: — The  Field  Order  did  not  specify  the  wireless  wave 
length  for  the  balloon  companies,  though  their  code  calls  were 
given.  Balloon  Wing  Commanding  Officer  attempted  to  get  their 
wave  lengths  up  to  the  last  possible  hour,  but  could  not  discover 
what  they  were  from  Signal  Officer,  4th  Corps. 

(3)  The  morning  of  the  attack,  September  12,  1918,  was 
very  poor  for  observation  work,  despite  which  all  balloons  were 
in  ascension  for  some  time,  with  the  exception  of  lOth  Com- 
pany, which  had  an  accident  while  ascending,  on  account  of  high 
winds  and  being  too  close  to  trees.  The  advance  of  the  balloons 
started  the  same  day  in  as  much  as  visibility  was  very  poor. 
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LIAISON. 

Great  difficulty  was  experienced  by  all  company  commanders 
in  getting  in  connection  with  artillery  units,  even  though  they 
had  all  been  assigned  to  distinct  units  of  artillery.  This  was 
owing  to  the  fact  that  they  had  no  definite  idea  of  where  P.  C. 
would  be  in  advance.  Before  movement,  many  artillery  units 
run  wires  direct  to  balloons.  On  good  days  for  visibility,  the 
3rd,  69th  and  10th  balloons  carried  on  some  adjustments  and 
sent  down  to  A.  A.  1.  S.  some  very  valuable  information.  During 
the  preliminary  stages  of  establishing  the  line  after  the  army 
objective  was  reached,  the  greatest  part  of  information  was  re- 
ceived from  balloons  as  the  Sound  and  Flash  Ranging  Stations 
were  not  operating.  It  seems  that  greater  use  can  be  made  of 
the  wireless  during  these  periods  when  telephonic  communica- 
tions are  being  established.  The  information  passed  from 
A.  A.  1.  S.  to  A.  1.  S.  and  was  handed  at  once  to  G-2  of  the  Corps, 
as  all  sections  of  the  Corps  were  at  the  same  place  and  so  in 
constant  liaison.  Did  not  seem  that  our  balloon  command- 
ers realized  enough  the  importance  of  keeping  their  Division 
Headquarters  informed  as  to  enemy  movements,  though  they  did 
send  such  information  to  A.  A.  1.  S. 

ARTILLERY  MISSION. 

During  the  period,  September  12th  to  l7th  inclusive,  the  five 
balloons  carried  on  some  eighteen  adjustments,  most  of  them  on 
the  iSth  and  l6th,  when  the  stabilizing  period  was  on.  During 
the  first  few  days  the  visibility  was  very  poor,  but  from  personal 
inquiries  made  by  Balloon  Wing  Commanding  Officer,  it  was 
found  that  the  artillery  was  very  much  pleased  with  the  work  of 
the  balloons,  when  they  had  a chance  to  work.  The  9th  Company 
advanced  too  far  forward,  so  they  were  out  of  it  during  the  days 
mentioned.  Ninth  Balloon  was  deflated  once  on  account  of  high 
wind  and  poorly  chosen  bed,  and  a second  time  because  of  shell- 
ing and  machine  gunning  by  German  planes. 

REMARKS. 

(1)  Duties  of  Balloon  Wing  Commanding  Officer:  The 
Corps  Headquarters  were  moved  forward  one  day  before  the 
attack  and  Balloon  Wing  Commanding  Officer  had  room  enough 
for  himself  only,  in  space  assigned  to  C.  A.  S.,  4th  Army  Corps. 
A line  was  run  by  the  43rd  Company  from  his  station  to  a central 
connected  to  all  five  companies.  This  line  was  very  useful  before 
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movement,  but  entirely  useless  after  movement  began.  Balloon 
Wing  office  remained  at  rear  echelon  of  the  Corps.  By  remain- 
ing at  Corps  Headquarters  the  Balloon  Wing  Commanding  Offi- 
cer determined  what  progress  attack  made  and  approximate  lines 
through  A.  I.  S.  and  G-2.  The  difficulty  was  to  get  the  informa- 
tion to  Company  Commanding  Officers.  On  movement  Com- 
pany Commanding  Officers  must  use  best  judgment  following 
the  axis  laid  down  and  acting  in  accordance  with  orders  from  their 
Divisional  or  Corps  Commanding  General.  It  seems  to  be  abso- 
lutely essential  that  a Balloon  Wing  Commanding  Officer  be  sta- 
tioned at  Corps  Headquarters  during  an  attack,  both  to  give 
information  and  to  obtain  information,  but  he  must  also  keep  in 
touch  with  the  companies  to  give  them  the  benefit  of  the  informa- 
tion obtained  and  to  find  out  whether  or  not  they  have  chosen 
proper  locations  and  are  making  proper  liaisons.  In  this  attack  it 
was  impossible  to  get  up  to  companies  until  morning  of  Septem- 
ber I4th,  owing  to  extreme  traffic  congestion. 

(2)  Company  Commanders:  Should  discover  so  far  as  pos- 
sible beforehand  what  is  best  route  of  advance  and  how  to  get 
into  communication  with  Division  and  Artillery  most  quickly. 
During  advance,  three  balloons  were  deflated  on  account  of  high 
winds.  Appears  that  some  accidents  of  that  sort  may  be  avoided 
by  Company  Commanders  using  more  care  during  advance  in 
selecting  place  for  a balloon  bed  and  getting  a place  which 
affords  protection  from  wind  and  from  German  observation,  in 
order  to  avoid  shelling. 

(3)  Observers:  Our  observers  have  been  at  a great  disad- 
vantage in  making  liaison  on  account  of  the  lack  of  light  trans- 
portation. Also  many  of  the  companies  have  only  two  observers. 
The  French  are  now  demanding  five  observers  to  a company, 
which  number  does  not  seem  too  great  if  the  greatest  efficiency 
is  tO'  be  obtained.  My  opinion  is  that  best  observers,  as  a rule, 
are  those  who  have  first  had  training  at  the  front  and  then  taken 
courses  at  U.  S.  Balloon  School. 

(4)  Maneuvering  Officer:  Some  of  our  companies  were 

forced  to  use  observers  to  do  the  maneuvering.  Would  be  better 
if  each  company  had  one  maneuvering  officer  plus  one  student 
maneuvering  officer,  who  could  relieve  maneuvering  officer  and 
act  also  as  supply  officer  during  his  training  period. 

(5)  Personnel  of  the  Companies:  Personnel  all  showed 
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great  willingness  to  work,  some  of  the  companies  working  two 
to  three  days  and  nights  in  succession.  Chart  Room  specialists 
as  a whole  do  not  have  enough  experience  as  yet.  Also  should  be 
taught  something  about  artillery  in  order  to  talk  intelligently 
when  acting  as  secretary  during  adjustments. 

RECOMMENDATIONS. 

1.  Supplies. 

(a)  Transportation. 

Each  company  should  have,  in  my  opinion,  the  follow- 
ing transportation: 

1.  Eight  4-ton  trucks. 

2.  Three  1 l-2-ton  trucks  (Fiat  or  Dodge  or  Ford 

Ordnance  trucks.) 

3.  One  rolling  kitchen. 

4.  One  chart  room  trailer. 

5.  One  water  tank  trailer. 

6.  Three  motorcycles  with  side  cars. 

7.  One  passenger  car. 

8.  One  winch. 

9.  One  tender. 

Also  in  order  to  obtain  mobility  which  will  be  necessary 
next  spring  and  summer,  two  companies  in  each  Corps,  if 
possible,  should  have,  instead  of  eight  four-ton  trucks,  six 
four-ton  trucks  plus  four  four-ton  trucks,  each  of  the  last  four 
equipped  to  carry  40  tubes  of  hydrogen.  The  companies 
were  and  are  greatly  handicapped  by  lack  of  transportation — 
thus  greatly  impairing  their  efficiency.  This  is  especially  true 
as  regards  light  transportation  for  liaison  and  courier  work. 
Only  one  company  operating  in  this  Corps,  the  10th,  had  its 
full  equipment  of  motorcycles;  the  others  either  had  none  or 
at  most,  one.  Sixty-ninth  Company,  at  present,  has  one 
motorcycle  and  six  two-ton  trucks.  That  is  all  the  transporta- 
tion with  the  company. 

(b)  Balloon  Supplies. 

My  own  opinion  is  that  Park  Companies  should  be  organ- 
ized to  take  care  of  all  possible  balloon  supplies;  one  company 
for  each  Army  Corps,  if  possible,  if  not,  one  for  every  two 
Corps.  The  Park  should  be  stationed  at  a convenient  dis- 
tance from  all  the  companies  and  be  entirely  mobile,  having 
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a larger  base  further  to  the  rear.  These  Park  Companies 
could  be  located  near  enough  to  rail  heads  to  take  care  of 
hydrogen  supplies. 

(c)  Rations. 

It  should  be  arranged  so  that  during  movement  the  com- 
panies can  draw  supplies  of  gas  and  rations  from  the  unit  to 
which  attached,  in  order  to  avoid  such  a great  amount  of 
hauling  from  Corps  rail-head. 

II.  Personnel  of  Companies. 

(a)  That  number  of  observers  be  increased  from  four  to 
five  and  that  companies  should  not  be  sent  to  the  front  without 
observers  who  have  had  experience  on  the  front.  At  the  very 
least  one  observer  should  have  had  previous  experience  on  the 
front. 

(b)  It  is  absolutely  essential  that  each  Company  Commander 
should  have  had  some  experience  on  the  front  before  bringing 
up  his  company.  In  a month’s  time  with  the  training  obtained  in 
the  United  States,  he  can  learn  a great  many  things  which  would 
save  his  company  much  lost  time.  It  could  be  done  by  sending 
Company  Commanders  to  the  front  and  attaching  them  to  old 
companies  for  one  month. 

(c)  That  it  be  insisted  on  that  companies  in  S.  O.  S.,  follow 
maneuvering  regulations  adopted  by  C.  A.  S.,  Balloon  Section, 
and  that  they  be  thoroughly  trained  in  them  before  being  sent 
to  the  front. 

(d)  That  a student  maneuvering  officer  be  assigned  to  each 
company.  After  qualification,  to  be  sent  to  United  States  Balloon 
School  and  relieved  by  another  student,  so  that  each  company  has 
continually  on  hand  someone  to  relieve  maneuvering  officer.  Good 
maneuvering  officers  seem  to  be  hard  to  find  and  greater 
efforts  should  be  made  at  the  United  States  Balloon  Schools  toward 
developing  that  branch  of  instruction. 

III.  Balloon  Wing. 

(a)  Balloon  Wing  to  have  nothing  to  do  with  supplies  except 
in  way  of  consultation  with  Commanding  Officer  of  Park  Com- 
panies. 

(b)  Balloon  Wing  Commanding  Officers’s  duties  to  comprise 
liaison  with  Corps  Headquarters,  supervision  of  location  of  com- 
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panies  and  obtaining  information  to  pass  on  to  the  companies  or 
to  Army. 

(c)  Balloon  Wing  Company  to  be  cut  down  to,  office  men 
to  handle  reports,  a cook,  and  enough  men  to  handle  transporta- 
tion. Transportation  to  include: 

One  touring  car. 

Three  motorcycles  with  side  cars. 

One  Fiat  truck, 

One  Dodge  Ordnance  truck. 

This  on  the  basis  that  Wing  Company  to  handle  no  supplies 
at  all  for  companies,  so  as  to  enable  Wing  Company  to  be  a part 
of  Corps  Headquarters,  which  seems  to  be  absolutely  necessary 
for  efficiency.  Wing  Company  then  to  be  cut  down  to  twelve 
to  fourteen  men  instead  of  forty. 

Adjutant  of  Wing  Company  necessary  to  handle  statistical 
and  information  reports,  and  to  command  the  small  detachment 
necessary — also  to  act  as  Commanding  Officer  in  absence  of 
Wing  Commanding  Officer. 

Distribution  PAUL  PATTERSON, 

GAS,  Balloon  Section,  (2)  Capt.  F.  A.,  U.  S.  A. 

CAB,  1st  Army 
U.  S.  Balloon  School 
File 


NOTES  ON  PREPARATION  FOR  AN  ADVANCE. 

The  following  notes  serve  to  indicate  the  preparations  made 
by  the  Balloon  Service  of  an  Army  for  an  offensive  operation. 
They  were  made  during  the  period  in  which  the  1st  U.  S.  Army 
was  preparing  for  the  contemplated  advance  on  the  Verdun  sector. 

Duties  of  Wing  Commander,  Etc. 

1.  In  preparing  for  an  advance  a certain  shift  of  the  balloon 
organization  is,  of  course,  necessary.  Balloon  Companies  are, 
under  normal  conditions,  spread  out  along  the  front  held  by  the 
Army,  some  being  in  ascension  each  day,  some  deflated  in  their 
front  line  positions,  and  some  held  in  reserve  well  to  the  rear. 

When  an  attack  is  planned  on  a certain  sector  of  the  front  it 
will  be  necessary  to  concentrate  the  balloons  in  rear  of  this 
sector.  As  many  balloons  as  can  be  used  are  so  concentrated. 
However,  it  will  be  found  in  many  cases  that,  due  to  a number  of 
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reasons,  there  is  a limit  to  the  number  of  balloons  which  can  be 
used  to  advantage,  and  to  bring  more  than  that  number  to  the 
sector  to  be  attacked,  will  not  only  involve  an  unnecessary  move- 
ment of  personnel  with  its  attendant  difficulties,  but  would  weaken 
the  balloon  strength  on  other  sectors  without  any  corresponding 
advantage.  For  example,  on  the  Verdun  sector  the  left  flank  was 
covered  with  very  dense  forests  which  made  the  passage  of  bal- 
loons almost  impossible.  A certain  number  of  balloons  could 
be  used  on  this  flank  and  were  brought  there.  However,  this 
number  was  limited  by  the  fact  that  the  balloons  not  being  able 
to  move  forward  promptly,  the  artillery  activities  on  this  flank 
could  and  should  be  covered  by  the  balloons  assigned  to  the 
Army  Artillery. 

The  number  of  balloons  to  be  brought  to  the  front  of  the 
sector  to  be  attacked  will  also  depend  upon  the  strength  of  the 
artillery  involved  in  the  attack.  Under  average  conditions  for 
ordinary  fire  control  one  Divisional  balloon  should  be  provided  for 
every  twenty-five  batteries.  For  efficient  reglage  one  Divisional 
balloon  should  be  provided  for  every  fifteen  batteries.  By  fire 
control  is  meant  simply  the  reporting  of  the  fall  of  shots  during 
the  fire  for  effect.  By  reglage  is  meant  the  preparation  of  firing 
data  through  the  medium  of  trial  shots.  Under  practically  all 
circumstances  one  balloon  is  provided  for  the  Corps  Artillery  and 
heavy  artillery  of  the  Corps,  In  case  the  services  of  more  than 
one  balloon  is  found  necessary  for  work  with  this  artillery, 
Divisional  balloons  which  are  not  extremely  busy  can  be  used. 

For  the  Army  Artillery  the  proportion  of  balloons  is  approxi- 
mately four  balloons  for  each  100  pieces.  In  addition  a certain 
number  of  balloons  are  held  in  reserve,  this  number  depending 
upon  the  magnitude  of  the  attack.  In  a large  operation,  where 
the  operations  should  cover  a number  of  days  and  involve  a cor- 
responding depth  in  advance,  the  number  of  balloons  to  be  held  in 
reserve  should  be  great  enough  tO'  permit  of  a balloon  being  sent 
to  any  part  of  the  line  and  at  any  time  when  the  development 
of  the  attack  may  require  its  presence.  Balloons  to  be  used  for 
this  purpose  are  assigned  to  companies  held  in  reserve  and  are 
usually  deflated,  although  if  a reserve  position  is  found  from 
which  a balloon  may  be  moved  to  any  part  of  the  line  while  in- 
flated, and  with  but  little  difficulty,  it  may  be  advisable  as  a 
matter  of  economy  in  time  to  inflate  the  balloon. 

These  reserve  balloons  are  not  to  be  confused  with  the 


Page  28 


THE  WEEKLY  BULLETIN 


reserve  supply  of  balloons,  a sufficient  quantity  of  which  are  to  be 
provided  for  each  company  prior  to  the  attack.  The  reserve 
supply  is  for  the  purpose  of  permitting  a prompt  inflation  and 
ascent  in  case  a balloon  is  burnt  or  brought  down.  In  addition 
to  the  supply  provided  for  each  company,  arrangements  should 
be  made  whereby  balloons  may  be  shipped  to  locations  which 
are  accessible  to  any  part  of  the  front  of  the  sector.  It  is  also 
necessary  to  ascertain  the  number  of  balloons  available  in  the 
Supply  Depot,  for  assurance  that  there  is  a sufficient  quantity  to 
meet  all  possible  contingencies. 

2.  The  problem  of  an  adequate  gas  supply  is  a matter  of 
the  utmost  importance.  Under  normal  conditions  the  gas  tubes 
are  shipped  from  the  main  depot  to  railheads  which  are  con- 
venient to  positions  to  be  occupied  by  the  companies.  The  latter 
send  trucks  to  these  railheads  and  use  this  means  of  transport 
to  bring  the  tubes  to  the  balloon  positions.  Generally  a consid- 
erable supply  of  tubes  is  kept  on  hand  at  the  railhead  depots. 
For  example,  in  the  St.  Mihiel  sector  there  were  kept  at  a depot 
at  Chaudeney  a supply  of  from  1,S00  to  2,000  tubes. 

When  the  contemplated  attack  involves  a shift  of  the  Balloon 
Companies,  it  will,  of  course,  be  necessary  to  shift  a number  of 
tubes  from  the  former  depot  to  a depot  in  the  new  sector.  This 
new  depot  should  be  selected  with  the  greatest  care.  Special 
attention  should  be  paid  to  the  roads  leading  from  the  depot  to 
the  positions  selected  for  the  balloons.  Railway  conditions  at  the 
depot  should  also  be  examined,  as  well  as  the  distance  of  the 
depot  from  the  main  supply  of  gas.  Assurance  is  necessary  that 
tubes  can  be  promptly  shipped  from  this  point  to  the  advance 
depot  and  that  there  are  no  obstacles  which  will  prevent  the 
prompt  supply  of  gas  to  the  advance  depot.  When  a suitable 
point  has  been  selected,  as  the  location  of  the  advance  depots 
arrangements  should  be  made  with  the  R.  T.  O.  (Railroad 
Transportation  Officer)  for  the  prompt  loading  at  the  main 
supply  depot,  the  prompt  shipment  to  the  advance  depot,  and  the 
prompt  unloading  at  the  latter  point.  It  is  of  the  greatest  im- 
portance that  at  least  two  days  prior  to  the  day  set  for  the 
attack,  enough  tubes  be  provided  at  the  advance  depot  to  furnish 
sufficient  gas  to  meet  all  demands  which  can  be  foreseen.  This 
supply  is  in  in  addition  to  that  which  is  carried  by  each  com- 
pany. (The  latter  should  be  checked  in  order  to  see  that  each 
company  has  sufficient  tubes  for  one  additional  inflation,  if 
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already  inflated,  or  two  inflations  if  deflated.  If  the  width  of 
the  front  demands  it,  additional  advance  depots  should  be  pro- 
vided, the  number  depending  upon  the  width  of  the  front  and  the 
number  and  condition  of  the  roads  in  the  rear  of  the  lines  bound- 
ing the  sector.  Each  depot  should  supply  gas  to  a certain  num- 
ber of  balloons  and  care  should  be  taken  that  each  Group  Com- 
mander and  Company  Commander  knows  the  location  of  the 
depot  which  will  supply  gas  to  his  organization.  Care  should  also 
be  taken  that  at  each  depot  there  is  sufficient  gas  to  supply  all 
needs  of  the  companies  designated  to  call  upon  it  for  gas. 

3.  The  careful  selection  of  balloon  positions  is  a matter 
which  requires  considerable  study,  not  only  by  the  Group  Com- 
manders, but  also  by  the  Wing  Commander.  The  number  of  suit- 
able balloon  positions  has  a considerable  influence  upon  the  num- 
ber of  balloons  which  it  is  advisable  to  concentrate  upon  the  sec- 
tor to  be  attacked.  On  the  other  hand  the  number  of  balloons 
which  the  tactical  situation  and  artillery  strength  demand,  will 
determine  the  number 'of  positions  to  be  selected.  The  problem 
should  be  worked  out  from  both  angles  and  considerations  as  to 
tactical  situation,  artillery  strength,  terrain,  roads,  etc.,  should  be 
taken  into  account  before  the  balloon  positions  are  finally  chosen. 
In  so  far  as  relates  to  the  present  front  it  is  extremely  fortunate 
that,  upon  taking  over  the  lines  formerly  held  by  the  French,  the 
American  Balloon  Service  has  the  advantage  of  the  knowledge  of 
balloon  positions  in  the  possession  of  the  former,  through  four 
years  of  warfare.  It  was  found  on  the  Verdun  sector  that  the 
French  had  determined  the  most  suitable  sites  for  balloon  beds, 
points  of  ascension,  and  balloon  itineraries  and  locations  for  tele- 
phone centrals.  At  Verdun  the  French  had  prepared  for  an 
attack  over  the  same  ground  as  was  occupied  by  the  American 
Army.  The  Commandant  of  the  French  Balloon  Service,  who 
was  assigned  to  the  French  Army  in  that  sector,  was  therefore 
able  to  indicate  directly  the  number  of  balloons  which  should  be 
employed  on  the  front  of  the  sector,  the  number  to  be  held  in 
reserve,  the  location  of  balloon  beds,  ascension  points,  itineraries, 
telephone  centrals  and  supply  depots.  This  information  greatly 
simplified  the  problem  confronting  the  Commander  of  Army 
Balloons,  1st  Army  (U.  S.),  but  nevertheless,  it  is  of  course  not 
to  be  inferred  that,  even  in  a case  where  such  complete  informa- 
tion was  available,  the  problem  was  disposed  of  without  a very 
careful  study  on  the  part  of  the  balloon  officers  of  the  1st  Army. 
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Also,  assuming  that  the  advance  of  the  American  Armies  will  be 
successful  and  continued,  in  the  future,  new  terrain  will  be  occu- 
pied and  the  front  will  finally  reach  terrain  which  could  not  be 
studied  by  the  French.  When  such  a period  is  reached,  the 
information  which  can  be  supplied  by  the  French  will  be  ex- 
tremely meager  and  the  solution  of  the  problem  will  be  entirely 
in  the  hands  of  the  American  Balloon  Service.  It  is,  therefore, 
evident  that  it  is  only  by  a very  careful  study  of  the  manner  in 
which  present  problems  are  solved  that  American  balloon  officers 
will  be  able  to  work  out  a satisfactory  solution  of  future 
problems. 

After  the  number  of  companies  to  be  assigned  to  the  front 
to  be  attacked  has  been  decided  upon,  and  the  balloon  positions 
determined,  a careful  inspection  of  these  positions  is  made,  both 
by  the  Wing  Commander  and  the  respective  Group  Commanders. 
Each  in  his  respective  sector,  the  Group  Commanders  should 
familiarize  themselves  with  the  details  of  each  balloon,  position, 
including  the  exact  locations  of  the  various  balloon  beds,  the 
ascension  points,  the  available  itineraries,  the  most  suitable  site 
for  chart  room,  telephone  central,  etc.  Sites  for  the  company 
camp,  machine  guns,  ‘‘lookouts, transportation  park,  etc.,  should 
also  be  investigated.  Group  Commanders  should  also  be  familiar 
with  the  roads  leading  to  the  gas  supply  depot  which  supplies 
the  gas  for  each  company  in  their  command  and  should  person- 
ally inspect  such  roads  to  assure  themselves  that  they  are  avail- 
able and  in  fit  condition  for  use.  The  front  of  the  Corps  sector 
should  also  be  thoroughly  understood  by  each  Group  Commander. 
In  the  case  of  each  company  each  Group  Commander  should 
communicate  the  above  information,  together  with  any  other 
information  of  value,  to  the  Company  Commanders  serving 
under  him,  and  he  should  be  certain  that  his  Company  Com- 
manders are  fully  informed  thereon.  If  possible  each  Company 
Commander,  accompanied  by  his  Group  Commander,  should 
inspect  the  new  position  of  his  company  prior  to  the  movement 
of  the  latter.  In  most  cases  this  will,  however,  be  found  im- 
practicable. 

In  the  case  of  the  balloons  assigned  to  the  Army  Artillery, 
the  information  regarding  the  balloon  positions  is  communicated 
either  directly  by  the  Wing  Commander  or  by  one  of  his  staff 
officers  to  the  Company  Commanders  of  the  balloon  companies 
assigned  to  duty  with  the  Army  balloons. 
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4.  The  matter  of  the  most  efficient  assignment  of  the  balloon 
companies  available  and  necessary  for  duty  on  the  new  front,  is 
one  which  rests  with  the  Wing  Commander.  Assuming  that  the 
number  to  be  assigned  has  been  difinitely  fixed,  the  Wing  Com- 
mander must  decide  upon  the  assignment  which  will  most  effi- 
ciently carry  out  the  mission  which  they  are  to  perform.  The 
number  of  companies  to  be  assigned  will  depend  upon: 

(a)  The  number  available. 

(b)  The  tactical  situation,  viz:  magnitude  of  the  attack,  width 
of  the  front,  depth  of  advance,  etc. 

(c)  The  strength  of  artillery. 

(d)  The  nature  of  the  terrain  in  front  and  in  rear  of  the 

line. 

(e)  The  number  of  available  balloon  positions  on  the  new 
front. 

The  assignment  of  companies  to  positions  and  units  on  the 
front  will  depend  upon: 

(a)  The  relative  importance  of  the  mission  of  each  Corps. 

(b)  The  mission  of  the  Army  Artillery  and  the  nature  of  the 
work  on  which  it  is  engaged. 

(c)  The  relative  state  of  training  of  the  companies  and  their 
relative  efficiency. 

Usually  the  companies  held  in  reserve  are  those  whose  train- 
ing has  been  the  least  developed  or  whose  general  efficiency  is  the 
lowest.  Companies  assigned  to  the  Army  Artillery  are,  as  a 
rule,  not  required  to  perform  the  careful  and  exacting  work  that 
is  required  by  the  Corps  or  Divisional  balloons.  However,  it 
can  readily  be  seen  that  a situation  may  develop  whereby  a 
reserve  balloon  company  may  be  required  to  perform  a very 
important  mission.  If  such  development  is  expected  or  prob- 
able, this  reserve  company  should  be  one  of  the  most  efficient 
in  the  Balloon  Wing.  It  may  also  happen  that  the  mission  of  the 
Army  Artillery  may  be  such  that  very  careful  observation  from 
balloons  is  required.  In  such  case  only  well  trained  companies 
should  be  assigned  to  this  duty.  Another  case  may  occur  where 
the  artillery  mission  of  a particular  Corps  will  be  of  greater 
importance  than  that  of  any  other  Corps,  due  perhaps  to  the 
activity  of  the  enemy  artillery  opposite  the  sector  of  this  Corps, 
nature  of  the  terrain,  etc.  In  such  case  the  Corps  in  question 
should  be  assigned  a greater  proportion  of  balloon  companies, 
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and  these  companies  should,  in  so  far  as  is  consistent  with  gen- 
eral efficiency,  be  the  most  efficient  in  the  Balloon  Wing. 

It  will  be  found  that  due  to  the  conditions  under  which  the 
American  Armies  are  operating,  balloon  companies  will  be  in 
various  stages  of  training  while  serving  at  the  front.  Some  will 
have  been  on  the  line  for  many  months,  others  will  have  only 
recently  arrived  from  training  stations.  Some,  through  the  effi- 
ciency of  their  officers,  will  be  better  trained  than  others,  some 
may  have  more  observers  than  others,  and  the  state  of  the  train- 
ing of  these  observers  will  be  in  various  stages.  It  is,  therefore, 
only  through  the  most  intimate  knowledge  of  the  front  to  be 
attacked,  and  the  relative  training  and  efficiency  of  the  balloon 
companies  under  his  command,  that  the  Wing  Commander  can 
make  the  intelligent  assignment  required  for  efficient  balloon 
service,  of  the  companies  in  his  wing,  and  the  transfer  of 
observers  where  they  are  most  needed.  Similarly,  the  Group 
Commander  must  make  the  same  assignments  and  transfers 
within  the  Balloon  Group  which  he  commands. 

As  an  example,  on  the  St.  Mihiel  front  there  were  twenty- 
one  balloon  companies  in  the  1st  Army.  In  preparation  for  the 
Verdun  attack  and  after  considering  the  various  conditions  exist- 
ing on  that  front,  it  was  decided  to  employ  a total  of  nineteen 
companies,  four  of  which  were  to  be  held  in  reserve.  More 
companies  could  have  been  employed  to  advantage,  but  were  not 
available.  In  the  general  shift  of  troops  to  the  Verdun  front  one 
Corps  was  withdrawn  and  not  assigned  to  duty  there.  It  be- 
came advisable,  therefore,  to  transfer  the  balloon  companies 

which  were  assigned  to  that  Corps — well  trained  and  experienced 
companies — to  another  Corps  which  was  assigned  to  duty  on 
the  Verdun  front.  It  so  happened  that  one  of  the  Corps  assigned 
to  the  Verdun  front  had  but  one  balloon  company  assigned,  and 
therefore  the  transfer  of  two  of  the  best  trained  companies  of 
the  withdrawn  Corps  to  the  Corps  referred  to,  was  made. 
These  companies  were  replaced  by  an  experienced  company 
acting  as  reserve  on  the  St.  Mihiel  front,  and  by  a company  of 
only  a moderate  degree  of  training,  and  which  had  been  acting 
as  an  Army  Balloon  Company. 

5.  In  the  preparation  for  an  attack  it  may  therefore  be 

stated  that  in  a general  way  the  responsibilities  resting  upon  the 

Wing  Commander  are  the  following: 

(a)  To  thoroughly  familiarize  himself  with  the  plan  of  opera- 
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tions  in  so  far  as  he  has  access  to  the  same.  He  should,  in  any 
case,  know  the  location  and  width  of  the  front  to  be  attacked,  the 
depth  to  which  it  is  to  be  penetrated  in  order  to  accomplish  the 
objective,  the  number  of  Corps,  involved,  the  sector  assigned  to 
each,  the  amount  and  caliber  of  the  Corps  and  Divisional  Artil- 
lery, the  number  of  pieces  and  calibers  of  the  Army  Artillery, 
and  the  general  nature  of  the  objective.  This  last  is  of  import- 
ance in  so  far  as  pertains  to  the  instruction  of  the  observers, 
regarding  the  most  salient  points  to  be  kept  under  observation. 
The  Wing  Commander  should,  by  a careful  study  of  enemy  posi- 
tions, communications,  etc.,  endeavor  to  form  for  himself,  an 
estimate  of  what  developments  may  have  an  important  bearing 
upon  the  success  of  the  attack,  in  order  to  make  sure  that  these, 
if  they  occur,  may  be  promptly  reported  by  the  balloon  observers. 
An  example  may  make  this  more  clear.  In  the  St.  Mihiel  attack, 
the  town  of  Vigneulles,  lying  almost  in  the  center  of  the  salient, 
is  the  junction  point  of  all  roads  leading  to  all  sides  of  it.  In 
the  event  of  a German  retreat,  it  was  evident  that  practically 
all  of  his  supplies  and  equipment  would  be  withdrawn  on  trains 
passing  through  that  town,  and  in  addition  his  retiring  troops 
must  for  the  greater  part,  pass  through  there.  If  Vigneulles  were 
successfully  bombarded  by  artillery  and  bombardment  planes, 
with  a consequent  interruption  of  road  circulation,  it  was  evi- 
dent that  in  closing  the  pocket  from  Manhuelles  to  Pont-a-Hous- 
son,  a great  number  of  prisoners  and  a vast  amount  of  stores 
would  be  captured.  Naturally,  the  General  Staff  was  most 
anxious  to  obtain  any  information  concerning  the  road  circulation 
through  Vigneulles,  and  if  balloon  observers  had  been  particu- 
larly cautioned  to  watch  this  town  and  the  roads  passing  through 
it,  they  might  have  transmitted  very  valuable  information — and 
possibly  have  contributed  directly  to  the  magnitude  of  the  victory. 

(b)  After  careful  study  of  the  map  of  the  sector,  conference 
with  French  officers,  and  after  having  thoroughly  digested  all 
information  obtained,  to  select  a number  of  balloon  positions,  to 
accommodate  at  least  the  number  of  balloon  companies  he  has 
under  his  command,  or  can  obtain  if  necessary.  These  posi- 
tions should  be  marked  so  as  to  indicate  whether  they  are  good, 
fair,  or  poor. 

(c)  After  a thorough  estimate  of  the  situation,  taking  into 
consideration  all  information  available,  and  the  study  of  the  bal- 
loon positions,  the  Wing  Commander  should  definitely  determine 
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the  number  of  balloon  companies  to  be  assigned  to  the  sector. 
Consideration  should,  of  course,  be  given  the  fact  that  some 
balloon  companies  may  be  required  on  other  fronts,  no  matter 
how  inactive  the  latter  may  be.  A hasty  or  premature  decision 
on  this  matter  may  prove  very  costly  in  the  operation  of  the 
balloons. 

(d)  After  the  total  number  of  balloons  has  been  determined, 
the  Wing  Commander  should  determine  the  number  to  be 
assigned  to  each  Corps,  the  number  to  be  assigned  to  the  Army 
Artillery,  and  the  number  to  be  held  in  reserve.  This  deter- 
mination is  made  on  the  general  estimate  of  the  situation  and 
from  all  information  obtained. 

(e)  Either  before  or  after  he  has  made  the  determination 
under  (d),  the  Wing  Commander  should  make  the  final  selection 
of  his  balloon  positions.  He  should,  from  the  total  number,  ten- 
tatively selected,  select  those  which  are  most  suitable,  all  things 
considered.  This  is,  as  a rule,  done  from  the  map,  and  imme- 
diately after  this  selection  has  been  made,  the  positions  and  selec- 
tions should  be  verified  by  a personal  inspection.  If  considered 
advisable  to  make  a change,  this  should  be  done  and  the  change 
noted  on  the  map.  If  time  permits  an  inspection  of  all  the  bal- 
loon positions  should  be  made,  in  order  to  make  sure  that  the 
estimate  made  from  the  map  was  the  correct  one. 

(f)  The  selection  of  the  companies  to  be  assigned  to  the 
new  front  should  be  then  made,  taking  into  consideration  the  gen- 
eral estimate  of  the  situation  and  the  relative  training  and  experi- 
ence of  the  Companies  available.  After  the  Companies  have  been 
selected  they  should  be  assigned  to  the  different  Corps,  to  the 
Army  artillery,  and  to  the  reserve,  according  to  their  relative  de- 
gree of  efficiency,  and  to  the  mission  which  the  Corps,  and  Army 
Artillery  have  to  perform.  The  necessary  transfer  of  officers  in 
accordance  with  the  above,  should  also  be  made 

(g)  The  amount  of  gas  available  should  be  checked  as  soon 
as  information  is  received  of  the  contemplated  attack  and  the  sec- 
tor on  which  it  is  to  take  place.  If  the  supply  does  not  seem  to 
be  sufficient,  immediate  steps  should  be  taken  to  provide  what 
may  be  considered  as  a very  liberal  allowance.  After  consultation 
with  the  officers  of  the  French  Balloon  Service,  and  after  careful 
study  of  the  map  of  the  sector,  the  gas  depot  (or  depots)  should 
be  selected.  Information  concerning  the  exact  location  of  this 
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depot  (or  depots)  and  the  roads  leading  to  it,  should  be  sent  to 
the  Wing  Commanders.  As  soon  as  information  is  received  as  to 
the  approximate  date  of  the  attack  (this  can  only  be  obtained  in 
advance,  in  a general  way)  orders  should  be  given  for  the  ship- 
ment of  the  gas  to  the  new  depot  (or  depots)  the  Wing  Com- 
mander should  assure  himself  that  the  necessary  amount  of  gas 
(according  to  his  estimate)  is  at  the  depot  (or  depots)  at  least 
two  days  in  advance  of  the  date  on  which  he  believes  or  knows 
that  the  attack  will  be  made. 

(h)  The  Wing  Commander  should  keep  himself  informed  as 
to  the  state  of  reserve  balloons  and  supplies  and  several  days  be- 
fore the  attack  is  to  be  made,  he  should  personally  inspect  the 
stock  at  the  balloon  supply  depot  to  assure  himself  that  all  ma- 
terial is  on  hand  and  in  good  condition. 

(i)  About  one  week  prior  to  the  date  set  for  an  attack,  the 
movement  of  troops  to  the  new  sector  will  commence.  As  a rule 
Air  Service  units  contemporary  with  other  units.  The  Balloon 
Wing  Commander  must,  therefore,  be  sure  that  his  Companies 
have  sufficient  time  to  move  to  their  new  stations  and  establish 
telephone  connections,  camps,  balloon  beds,  etc.,  before  they  are 
called  upon  to  take  part  in  the  artillery  preparation  for  the  at- 
tack. About  three  days  prior  to  that  set  for  the  attack  the  Chief 
of  Air  Service  of  the  Army  will  call  upon  the  Balloon  Wing  Com- 
manders for  a request  for  orders  for  the  movement  of  the  balloon 
units.  The  Wing  Commander  should,  therefore,  have  prepared 
a memorandum  showing  the  designation  of  the  units  to  move,  the 
sites  to  which  they  are  to  move,  and  the  unit  of  the  Army  to 
which  they  are  to  be  assigned.  If  time  permits  the  Wing  Com- 
mander should  prepare  for  himself  a table  showing  the  units 
with  which  each  Balloon  Company  may  be  supposed  to  work  (Pro- 
ject de  Reparation).  A sample  copy  is  attached. 

(k)  Numerous  minor  details,  such  as  priority  requests  for 
road  space,  indicatives  and  wave  lengths  for  wireless,  are  attended 
to  when  opportunity  permits. 

It  is  not  to  be  inferred  from  the  above  that  the  Wing  Com- 
mander leaves  little  or  nothing  to  the  judgment  of  his  Group 
Commanders.  Within  their  own  sphere  the  latter  are  supreme 
so  far  as  concerns  balloon  operations  and  should  be  held  respon- 
sible for  the  most  efficient  disposition  and  operation  of  the  Bal- 
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loon  Companies  under  their  command.  As  soon  as  the  Balloon 
Companies  are  assigned  lo  a Group,  the  Group  Commander  as- 
sumes entire  jurisdiction  over  them  and  has  full  authority  to  make 
any  changes  which  may  be  necessary  or  advisable. 

GEIGER, 

Lt.  Col.  Air  Service,  U.  S A. 
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SAMPLE  COPY  OF  PLAN  OF  EMPLOYMENT  OF  BALLOONS 
DURING  AN  ADVANCE. 

Note:  This  plan  was  prepared  by  a Balloon  Group  Com- 
mander in  command  of  the  balloons  in  one  of  the  Corps  of  the 
1st  Army,  in  preparation  for  the  attack  at  St.  Mihiel.  It  was  sent 
for  approval  to  the  Wing  Commander  of  the  Army,  after  which 
it  was  disseminated  to  the  Company  Commanders,  through  the 
medium  of  verbal  or  written  orders,  and  conferences 

Balloon  Group,  1st  Corps — 1st  Army 
Sept.  10,  1918. 

Plan  for  Balloons 

1.  Assignment  of  Balloons. 

1st  Company 

2nd  Company 

3rd  Company 

4th  Company 

5th  Company 

2.  Location  of  Balloon  Companies  and  Ascension  Points. 

Balloon  No.  1. 


Chart  Room L.4  3 20 

Ascension  Point L.3  741 

Advance  Point L.3  569 


Balloon  No.  2 

Chart  Room 

Ascension  Point 

Advance  Point 

Balloon  No.  3 

Chart  Room 

Ascension  Point 

Advance  Point 

Balloon  No.  4 

Chart  Room 

Ascension  Point 

Advance  Point 

lialloon  No.  5. 


Chart  Room M.0641 

Ascension  Point M.9948 


L.6450 

L.6351 

L.69S0 


M.1436 

M.1050 

M.1085 


L.7056 

,L.7056 — 7959 
,L.727l 


_lst  Division 
2nd  Division 
3rd  Division 

1st  Corps 

1st  Army 
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3.  Line  of  Advance. 

Balloon  No.  2 will  advance: 

(a)  to  Mandres,  via  Hanonville,  to  Beaumont,  to  Seich- 
prey,  to  St.  Baussant.  or, 

(b)  direct  to  Mandres,  Beaumont,  Seichprey,  to  St.  Baus- 
sant. 

Balloon  No.  4 will  follow  Balloon  No.  3 and  the  two  balloons 
will  maintain  proper  intervals  between  advanced  ascension  points, 
chosen  as  circumstances  dictate. 

Balloon  No.  3 will  advance  along  the  road  to  Ansauville,  to 
Bernecourt,  to  Flirey,  to  Essey-et-Maiserais. 

Balloon  No.  5 (Army  balloon)  will  advance  along  the  same  road 
as  Balloon  No.  3. 

4.  Liaison. 

(a)  Telephone  Liaison. 

1.  Each  balloon  will  have  direct  telephonic  communication 
with  the  unit  to  which  it  is  attached.  In  case  of  advance  Balloon 
Companies  will  make  every  effort  to  effect  direct  communication 
with  the  unit  to  which  attached  but  it  should  be  understood  by 
those  units,  (Div.  Hqrts.  and  Art.  units)  that  often  the  balloon 
cannot  find  the  P.  C.  of  the  units  and  if  a line  is  run  from  the  P.  C. 
of  the  winch  (following  the  balloon  which  can  be  seen  in  ascen- 
sion) much  more  effective  and  faster  communication  can  be  es- 
tablished. 

2.  Each  balloon  must  determine  what  the  next  position  of 
the  advanced  Artillery  Information  Service  Central  will  be  and  es- 
tablish direct  communication  with  that  central. 

3.  Each  balloon  must  establish  liaison  with  an  artillery  unit 
to  which  direct  telephone  communication  must  be  established,  for 
fire  on  fugitive  targets — preferably  with  l55  mm.  G.  P.  F.s,  Di- 
visional Balloons  should  also  establish  such  liaison  with  the  Corps 
Artillery.  All  balloons  must  be  in  personal  liaison  with  the  artil- 
lery units  in  their  vicinity  and  discover  the  next  probable  position 
of  the  artillery  battalion  to  which  they  have  been  attached  for 
fugitive  target  work.  If  possible  the  artillery  should  run  lines  to 
the  balloons.  They  can  see  the  balloon  and  can  run  to  the  winch. 
The  balloon  cannot  see  them. 
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(b)  Personal  Liaison. 

1.  With  Artillery  Units. 

The  closest  possible  personal  liaison  must  be  kept  up  with  the 
artillery  in  the  vicinity  of  the  balloon  and  especially  with  the  unit 
to  which  attached  for  fire  on  fugitive  targets. 

2.  With  Divisional  Staff. 

Observers  must  seek  out  Divisional  Headquarters  and  give  them 
the  benefit  of  any  information  they  have  obtained  in  the  basket. 
Often,  things  that  seem  immaterial  to  the  observer,  are  of  im- 
portance to  the  Divisional  Staff,  and  this  can  only  be  discovered  by 
personal  liaison. 

3.  With  Aviation. 

When  transportation  permits,  personal  liaison  is  made  with 
aviation  in  order  to  get  the  benefit  of  their  observations  and  to 
compare  observations  made  during  the  day. 

(c)  Wireless  Liaison. 

Each  balloon  will  maintain  its  wireless  sending  and  receiving 
stations  and  will  be  equipped  with  a wireless  wave  length  and  a 
code  call, 

Note:— Each  balloon  will  have  direct  communication  with 
Corps  Central,  or  through  the  next  Balloon  Company  to  Corps 
Central  and  from  there  to  P.  C.  of  Balloon  Group,  C.  O. 

SAMPLE  OF  TELEPHONE  REPORTS  FROM  BALLOON  GROUP 
HEADQUARTERS  ON  A DAY  DURING  WHICH  AN 
OFFENSIVE  OPERATION  IS  IN  PROGRESS. 

Note:  These  reports  are  made  from  the  direct  reports  of  the 
balloon  observers,  telephoned  first  to  Group  Headquarters,  and 
from  there  to  Wing  Headquarters. 

1st  Corps. 

6:25  A.  M.  3rd  Balloon  near  Ansauville,  up  all  night. 

3rd,  1st  and  2nd  Balloons  up  at  6:10  A.  M. 

2nd  Corps. 

6:25  A.  M.  1st  and  5th  Balloons  up  at  6:1 5 A.  M. 

2nd  Corps. 

7:30  A.  M.  Report  St.  Braussant  and  Margereas  taken.  Every- 
thing progressing. 
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Army  Balloon. 

7:30  A.  M.  B-41  (41st  Company)  300  meters.  No  visibility  to 
the  line.  No  action  on  our  rear  lines. 

1st  Corps. 

7:50  A.  M.  Nothing  to  report. 

5th  Corps. 

7:50  A.  M.  Nothing  to  report. 

3rd  Corps. 

8:00  A.  M.  Observer  reports  action  of  enemy  very  feeble.  Bal- 
loon brought  to  ground  account  high  wind.  Observer  reports, 
“Have  not  seen  any  bombardment  of  our  rear  lines.”  (This  last 
probably  in  reply  to  request  for  information  on  that  matter.) 

Army  Balloon. 

Jouey  les  Cotes  (location  of  balloon) 

9:45  A.  M.  B-41  Our  troops  are  in  intermediary  positions. 

3rd  Corps. 

10:1 5 A.  M.  1st  Co.  Line  extends  to  H-8,  X-1,  Y-O  (coordinates 
of  limiting  points).  Reports  not  confirmed  (this  from  Gr. 
Com.  3rd  Corps).  Troops  at  H-O,  R-5  on  road  Monsec  to 
Riechecourt. 

10:15  A.  M.  2nd  Co.  Reports  received  at  9:1 5 A.  M.  from  liaison 
officer  at  D-1,  39.  Observatory  at  Lionville  reports  combat  in 
direction  of  Pannes,  Essey,  and  Marzeraes  have  been  taken  by 
Americans. 


1st  Corps. 

11:27  A.  M.  5th  Co.  (Ansauville)  Lt.  Boyd  fell  from  basket,  leg 
broken  and  back  sprained.  All  our  balloons  and  Boche  bal- 
loons down  account  high  wind. 

4th  Corps. 

11:40  A.  M.  Balloon  Group  B.  Cable  of  B-1  broke  at  7:1 5 A.  M. 
Last  seen,  approximately  10,000  feet.  Balloon  going  E.  Lts. 
Tait  and  Hindeman  in  basket;  neither  jumped. 

Les  Esparges  taken  at  8:30.  Little  visibility;  balloons  down 
account  high  wind. 
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3rd  Corps. 

9:06  A.  M.  (Bricourt)  B-1.  Our  advanced  elements  are  in  Bois 
de  Madine.  Friendly  Bengal  fire  lighted  in  direction  hill  23  7.8 
(road  Monsec-Richecourt) . 

9:30  A.  M.  Pannes  taken. 

9:39  A.  M.  Americans  in  Bois  de  Brierly  apparently  waiting  for 
pre-arranged  objective. 

14:00  (2:00  P.  M.)  Balloon  3.  (communicated  by  artillery)  Line 
passed  by  Nonsard,  Monsec,  Loupment. 

1st  Corps. 

lS:l5  (3:1 5 P.  M.)  Report  of  accident  to  Lt.  Boyd  coming  in. 
Owing  to  high  winds  balloon  blown  against  tree  and  punctured. 
New  balloon  inflated  and  ready  for  ascent.  Tubes  sent  to 
station  for  refilling. 

2nd  Corps. 

15:30  5th  Co.  Balloon  not  able  to  function  account  high  winds. 
Nothing  new.  Change  in  line  of  balloon  will  come  through 
message  center. 

1st  Corps. 

19:25  B-2  leaving  present  position  for  a point  at  St.  Baussant. 

B-l  has  moved  to  Richecourt. 

B-4  has  moved  to  Bois  de  Gury. 

B-3  has  moved  N.  of  Fliery. 

B-5  has  not  moved  as  yet. 

B-2  and  B-5  tore  hole  in  fabric,  losing  gas.  Caused  by  the 
high  wind  while  being  brought  down. 

B-2  and  5 are  out  of  gas.  No  supply. 

1st  Corps. 

20:15  B-2  operating  tonight  in  new  position. 

B-5  will  move  in  the  morning  to  Bois  de  la  Hazelle. 

3rd  Corps. 

11:10  P.  M.  B-3  moves  from  Jouy  to  Gironville.  Ascension  from 
4:30  to  8:00.  Lt.  La  Vrille,  observer,  reports  intense  bom- 
bardment E.  of  Monsec  and  from  Aprement  to  St.  Mihiel.  At 
7:30  balloon  seen  drifting  S.  E.  At  7:45  a Spad  monoplane 
coming  from  W.  fires  incendiary  bullets  toward  balloon,  and 
disappears,  in  the  N.  W.  At  8:00  balloon  hauled  down. 
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4th  Corps. 

20:40  Balloon  Group.  Tonight  6th  Bal.  Co.  moved  to  position 
W.  of  Mouilly,  rest  of  Cos.  will  stand  pat.  Div.  captured  over 
1000  prisoners  and,  at  4 o’clock  were  at  Vaux  and  St.  St. 
Remy  and  still  going.  Weather  condtions  look  favorable  for 
tomorrow. 

4th  Corps. 

Balloon  Wing.  The  8th  Balloon  Company  has  moved  from  its 
station  2 kilo.  N.  E.  of  Dieue  to  position  1 kilo.  S.  of  Comme- 
dieue. 

3rd  Corps. 

22.25.  B-4  moves  N.  of  Thillombois-Troyon-sur-Meuse. 

B-2  moves  north  of  Petite  Handres. 

2nd  Corps. 

22.25.  B-2  moves  to  Mamey.  Bal.  Gr.  Hqrts.  reports  Jaulney 

balloon  (German)  burned,  sometime  late  this  morning. 

DAILY  REPORT  OF  OPERATIONS  OF  BALLOONS,  1ST  ARMY. 
From  September  12  to  September  13. 

SAMPLE  OF  DAILY  REPORT  FROM: 

Balloon  Wing  Commander,  to  Operation,  C.  A.  S.,  Information, 
C.  A.  S.,  Chief  of  Staff,  Air  Service,  File.  eo 

1.  Balloon  Group,  1st  Army  Corps. 

Companies — 1st,  2nd,  3rd,  4th,  5th. 

Noon  to  noon,  September  12-13. 

Ascensions: 

1st  Co.  5:50-9:22.  Observer,  Lieut.  A.;  altitude  300m.; 
visibility  8-9„  kilos. 

2nd  Co.  No  ascensions.  Moved  to  forward  position. 

3rd  Co.  4:40-8:25.  Observers,  Lieuts.  B.  and  C. ; alti- 
tude, 7 00m.;  visibility,  8 kilos;  wind,  20  meters. 

4th  Co.  9:51-10:08.  Test  flight;  altitude,  300m. 

Observations. 

1.  Enemy  infantry — Nil. 

2.  Enemy  artillery — Nil. 

3.  Enemy  air  service.  Reported  by 

6:55-8:45.  Goin  balloon  in  ascension.  B-5 

7:27-8:45.  Filney  balloon  in  ascension.  B-5 

11:00-11:05.  Pilney  balloon  in  ascension.  B-5 
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7:31-8:45.  Grange  en  Haye  balloon  in  ascen- 


sion. 

B-5 

8:09.  Marieulles  balloon  burned  at  81 

.2 — 46.0 

by  plane  21,  1st  Pursuit. 

7:00-9:00  Two  planes  seen  in  N. 

W.  over 

enemy  territory. 

B-5 

7:00.  Plane  apparently  descended  in 

wood  N. 

of  Montauville. 

B-5 

4.  Circulation  on  roads,  and  railroads — Nil. 

5.  Destruction,  explosives,  fires,  etc. 

6:SD  Large  caliber  shells  in  trenches  200m. 


N.  of  Norroy.  B-5 

7:07.  Much  smoke,  apparently  from  heavy 
shelling  at  70.0-37.5.  B-5 

7:12.  Large  caliber  shells  in  Cheminot.  B-5 

7:20.  Bengal  flare  at  75.45-38.80.  B-5 


6.  Trench  work,  shelters,  etc. — Nil. 

Adjustments  of  artillery- — Nil. 

2.  Balloon  Group,  2nd  Army  Corps. 

Companies — 6th,  7th,  8th,  9th,  10th,  llth. 

From  19:00  o’clock  to  19:00  o’clock. 

Ascensions. 

6th  Co.  6:50-8:22.  Observer,  Lieut.  D.;  altitude, 
3 50-200m.;  visibility,  very  poor. 

7th  Co.  6:41-7:49.  Observers,  Lieuts.  E,  and  F. ; alti- 
tude, 200m.;  visibility,  very  poor;  low  clouds;  ten- 
sion, 550. 

8th  Co.  18:55-19:10.  Observers,  Lieuts.  G.  and  H.; 
altitude,  540-400m.;  visibility,  very  poor;  tension,  400. 

9th  Co.  No  ascensions. 

loth  Co.  7:06-7:26.  Observers,  Lieuts.  I and  J.;  alti- 

tude, 450-3 50m.;  visibility,  very  poor;  tension,  600. 
At  7:1 5 ordered  to  haul  down.  At  7:26  balloon  broke 
cable  at  winch,  ascended  very  rapidly,  nose  in  air, 
headed  toward  enemy  lines;  observers  stayed  in  basket. 

llth  Co.  6:25-7:00.  Lieuts.  K.  and  L.;  altitude,  350m.; 
visibility,  very  poor. 

Observations. 

Nothing  to  report. 

No  report  received  from  Balloon  Group,  3rd  Army  Corps. 

(Signed)  , 
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SAMPLE  OF  A BALLOON  OPERATIONS  REPORT  OF  THE  BAL» 
LOON  GROUP  OF  AN  ARMY  CORPS,  DURING  AN  ATTACK. 

Note:  This  report  is  rendered  daily  by  the  Group  Com- 

mander of  the  balloons  in  a Corps,  to  the  Wing  Commander.  It 
covers  the  balloon  operations  of  the  day  in  that  Corps. 

1.  On  morning  of  attack,  one  balloon  (3rd)  was  in  ascen- 
cion  and  during  previous  night.  The  2nd  and  1st  (Divisional 
Balloons)  went  up  at  day  break,  the  4th,  about  8:30  A.  M. 

2.  Balloons  sent  in  some  information  but  were  badly  handi- 
capped on  account  of  poor  visibility  and  high  winds. 

3.  Balloon  No.  5 suffered  an  accident  at  about  10:00  A.  M. 
Lieut.  Boyd,  observer;  fractured  leg  and  sprained  back,  due  to 
anxiety  of  company  to  be  in  ascension.  They  tried  to  gO'  up  and 
wind  caught  them.  Explanation  in  report  sent  to  your  head- 
quarters. 

4.  Balloon  No.  4 was  ripped  due  to  high  winds. 

5.  Balloon  No.  5 had  one  adjustment. 

6.  All  balloons  ready  to  move  in  P.  M.  of  September  12  (day 
of  attack.)  ^ Balloon  No.  1 and  Balloon  No.  2 moved,  A.  M.,  Sep- 
tember 13.  Poor  visibility  and  high  wind  on  September  13,  pre- 
vented ascension. 

7.  Group  Commander  was  along  line  of  companies  this  morn- 
ing, but  owing  to  crowded  condition  of  road  was  not  able  to  go 
past  Beaumont.  Hope  to  have  better  facilities  tomorrow. 

8.  A.  1.  S.  moves  tonight  and  think  telephone  communications 
will  be  O.  K.  for  information  and  adjustment  tomorrow.  The  roads 
may  be  still  too  bad  for  movement. 

9.  Likely  balloons  can  move  no  further  until  conditions  be- 
come better  for  transportation. 

10.  All  information  possible  is  being  sent  to  your  office, 

11.  The  positions  of  the  balloons  on  September  13  is  as 
follows: 

B-l  St.  Baussant  (Muerthe-et-Moselle.) 

B-2  Xivray-Harvoisin. 

B-3  Bois-de-la-Hazelle  (1  kilo  S.  W.  of  Flirey.) 

B-4  Near  Flirey  (2  kilos  N.) 

B-S  Bois-de-la-Hazelle  (road  between  Beaumont  and 
Flirey) 
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SAMPLE  OF  THE  PORTION  OF  A PLAN  FOR  AN  ATTACK 
WHICH  RELATES  TO  THE  BALLOON  SERVICE. 

Note:  This  is  an  extract  from  the  plan  for  an  attack  prepared 
by  the  General  Staff  of  an  Army  Corps  in  the  form  of  a Battle 
Order.  It  refers  to  the  St.  Mihiel  attack. 

Extract. 

(4)  Balloons. 

The  balloons  assigned  to  the  Division  and  Corps  will  watch  the 
operation  and  control  artillery  fire. 

(f)  One  balloon  will  be  on  duty  during  the  night,  this  duty 
being  divided  between  the  four  balloons. 

(g)  Liaison. 

There  will  be  one  direct  telephone  line  from  the  P.  C.  of 
the  Corps  to  the  Observation  Group.  The  C.  A.  S.  will  establish 
himself  at  the  P.  C.  of  the  Corps. 

Each  balloon  will  be  connected  by  direct  telephone  line 
with  the  artillery  with  which  it  is  working. 

(i)  Routes  for  Advanced  Balloon  Positions. 

1st  Balloon  Company — ^Hanonville  - Mandies  - Beaumont— 
Seichprey-St.  Baussant. 

2nd  Balloon  Company- — To  Raulecourt-Broussy-Bournville- 
Xivray-Richecourt-Lahayville. 

3rd  Balloon  Company — to  Ansauville  - Grosrouvres  - Berni- 
court-Flirey. 

4th  Balloon  Company — To  Mandres-Beaumont-Seichprey- 
St.  Baussant. 

(j)  Routes  for  Balloons  in  Case  of  Retreat. 

1st  Balloon  Company — To  Boucq-Trondes. 

2nd  Balloon  Company — To  Boucq-Trondes. 

3rd  Balloon  Company — -To  Menil-le-Tour-Bouvron. 

4th  Balloon  Company — To  Boucq-Lagney. 
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BALLOON  NOTES,  A.  E.  F.  NO.  52. 

AMERICAN  EXPEDITIONARY  FORCES 
OFFICE  OF  CHIEF  OF  AIR  SERVICE 
BALLOON  SECTION. 

The  following  instructions  regarding  preparation  of  technical 
reports  issued  by  the  Group  Commander  to  Balloon  Companies  of 
the  5th  A.  C.  will  be  found  of  value  to  other  Group  and  Company 
Commanders. 

By  authority  of  C.  A.  S. 

C.  DeF.  CHANDLER, 

Colonel  A.  S. 

HEADQUARTERS  BALLOON  WING 
FIFTH  ARMY  CORPS 

A.  E.  F. 

7th  September,  1918. 

MEMORANDUM  FOR:  Balloon  Companies,  Fifth  A.  C. 

1.  Reports  from  the  individual  companies  operating  with  the 
Fifth  Army  Corps  are  assembled  and  consolidated  in  this  office, 
and  the  information  contained  therein  is  transmitted  through  this 
office  to  Corps  and  Army  Headquarters,  where  the  information 
furnished  is  compared  and  correlated  with  that  gathered  from 
other  sources.  It  is  evident  then  that  what  we  report  should  be 
accurate  and  should  be  forwaarded  with  the  least  possible  delay. 

There  are  four  main  divisions  of  our  routine  report,  as  follows: 

A.  Observations. 

B.  Enemy  Batteries  Spotted. 

C.  Adjustments  of  Artillery. 

D.  Ascensions  (Operations.) 

The  first  of  these  is  subdivided  into  eight  headings,  which  are 
shown  on  the  diagram  attached  hereto.  The  last  includes  ascen- 
sions of  American  and  Enemy  Balloons.  These  items  are  all  well 
taken  care  of  in  the  forms  provided  for  the  Daily  Report.  How- 
ever, there  are  many  times  when  it  is  essential  that  reports  be 
made  by  telephone,  and  in  order  to  facilitate  handling  telephone 
reports  and  to  avoid  delays  and  mistakes  that  seem  likely  to  occur 
in  such  cases,  it  is  suggested  that  the  companies  word  their  reports 
as  outlined  in  the  following  diagrams. 
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FORM  OF  THE  CONSOLIDATED  DAILY  REPORT  ISSUED  BY 
WING  HEADQUARTERS. 

GENERAL  IMPRESSION  OF  THE  DAY:  (Increased,  decreased 
or  normal  activity.) 

A.  Observations : 

1.  Enemy  Infantry — Activity  of. 

2.  Enemy  Artillery — Activity  of — Time  of  fire,  what  bat- 
teries are  firing,  objective,  result  of  fire,  as  follows:  Time, 
battery,  caliber  of  shell,  objective,  result  or  time,  number  of 
shells  falling,  on  what  point,  result. 

3.  Enemy  Airplanes — Time,  type  of  plane  if  identified, 
point  at  which  seen  (locate  with  reference  to  a fixed  point  such 
as  a town,  or  give  the  co-ordinates  of  the  point  at  which  plane 
crosses  lines),  direction  of  flight,  any  unusual  action,  time  of 
return  across  lines,  mission  if  ascertainable. 

4.  Circulation — Enemy  Roads — Trucks,  cannons,  or  per- 
sons on  foot.  Time,  number  of  vehicles  or  persons,  location  of 
road  with  reference  to  two  towns,  direction  of  travel  (toward 
what  town.)  If  vehicles  or  pedestrians  quit  the  road  at  any 
point  between  the  two  towns  mentioned  the  point  at  which 
they  leave  the  main  road  should  be  located  by  co-ordinates. 

5.  Circulation — Enemy  Railroads — Time,  mainline  or 
narrow-gauge,  number  of  cars,  between  what  points  (towns), 
direction  of  travel  (toward  what  town.)  If  the  train  is  stopped 
at  any  point  between  the  two  towns  named  or  branches  off  on 
to  what  seems  to  be  a new  line,  this  point  should  be  located 
by  co-ordinates. 

6.  Destruction,  Explosions,  Fires — Time,  location,  nature 
and  cause  of  explosion  or  fire,  extent  of  damage.  Applies  to 
both  enemy  and  allied  territory. 

7.  Trench  Work,  Shelters,  Etc. — Of  the  Enemy- — Time  at 
which  noted,  place,  nature  and  extent  of  the  work.  Includes 
camouflaging  of  roads;  artillery  positions,  etc. 

Miscellaneous- — Items  not  covered  in  any  of  the  above. 

(Note:  Smoke  from  a train  is  an  item  under  A5.  Smoke  from 
a bivouac  or  cantonment  under  A8.  Smoke  from  an  explosion  or 
destructive  fire  under  A6.) 
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B.  ENEMY  BATTERIES  SPOTTED. 

(Sheet  II  of  the  Daily  Report.) 

C.  ADJUSTMENT  OF  ARTILLERY. 

(Sheet  III  of  the  Daily  Report.) 

D.  ASCENSIONS. 

American  (Sheet  IV  of  the  Daily  Report.) 
Enemy  (Report  of  Enemy  Balloons— graph.) 


Remarks : 

At  this  time  our  reports  cover  the  twenty-four  hour  period 
from  12:00  o’clock  noon  to  12:00  o’clock  noon. 

It  must  be  understood,  however,  that  the  time  of  rendering 
these  reports  and  the  period  covered  may  be  changed  at  any  time, 
and  that  telephone  reports  may  be  called  for  at  any  time,  so  that 
Chart  Room  Clerks  must  be  prepared  at  all  times  to  furnish  com- 
plete reports  of  operations  and  observations. 

Particular  attention  must  be  paid  in  this  sector  to  rendering 
reports  by  telephone.  They  must  be  brief  and  accurate.  To  this 
end  a standard  form  of  report  is  necessary,  and  the  following  rou- 
tine will  be  used  by  all  companies. 

When  calling  this  office  to  make  a report  ask  for  “Chart 
Room.”  This  will  be  understood  as  a signal  that  you  have  a 
report  to  make.  V/hen  you  are  answered  “Ready,”  use  your 
company  code  name  and  proceed  as  follows: 

In  Reporting  Observations: 

“SMITH  reporting  Observation.  Eleven  twenty  two, 
mainline,  one  train  twenty  cars,  CHAMBLEY-MARS  la  Tour, 
towaard  MARS  la  Tour.” 

In  Reporting  Enemy  Balloons: 

“SMITH  reporting  DRACHEN.  VIEWVILLE  up  nine  forty 
three,  six  hundred  meters,  on  ground  ten  nineteen,  up  twenty 
five,  five  hundred  meters,  up  ten  thirty  seven,  six  hundred 
meters,  down  eleven  ten,  four  hundred  meters,  on  ground 
eleven  fifty.” 

In  Reporting  Ascensions  of  Your  Own  Balloon: 

“SMITH  reporting  operations;  up  thirteen  zero  five,  ADAMS 
and  BAKER,  eight  hundred  meters,  visibility  fifteen  kilometers, 
on  ground  fourteen  forty  two.” 

Be  careful  to  use  your  company  code  name  when  referring  to 
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your  own  company  or  to  your  own  balloon,  and  use  code  names 
for  other  balloons  of  the  5th  Corps,  when  referring  to  them. 
DO  NOT  REFER  TO  ANY  COMPANY  BY  NUMBER. 

THESE  INSTRUCTIONS  ARE  TO  BE  KEPT  ON  FILE  IN  THE 
COMPANY  CHART  ROOM. 

By  order  of  Major  Jouett.  • 

CARLETON  C.  JONES, 

First  Lieut.,  Air  Service,  Adjutant. 

Company  Chart  Room  Records, 

All  companies  will  make  up  the  following  forms  and  keep 
them  up  to  date,  checking  off  the  items  as  they  are  reported  to 
headquarters,  but  keeping  the  information  on  file  as  a permanent 
record  for  a later  use. 
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NOTES  ON  THE  DUTIES  OF  THE  GROUP  COMMANDER. 

The  following  notes  will  illustrate  the  instructions  which 
should  be  given  the  officers  in  command  of  the  Balloon  Compan- 
ies in  a Balloon  Group,  by  the  Balloon  Commander.  The  notes 
were  made  during  the  preparation  for  the  attack  at  Verdun  by  the 
1st  U.  S.  Army,  and  during  the  attack  itself. 

Duties  of  Group  Commander. 

1.  After  the  Balloon  Companies  of  a Balloon  Group  have  been 
in  their  new  locations,  or  in  other  words,  have  arrived  at  the  posi- 
tions assigned  to  them  in  the  sector  where  the  attack  is  to  be 
made,  there  should  be  several  (possibly  three  or  four)  days  during 
which  the  preparation  of  the  balloons  for  the  attack  and  advance, 
should  be  completed.  The  Group  Commander  should  untilize  this 
period  to  assure  himself  that  his  Company  Commanders  have 
been  fully  instructed  in  their  various  duties  and  that  the  orders  he 
may  have  given  for  the  attack  are  being  carried  out. 

Assignment  of  Companies. 

The  first  detail  to  be  settled  is  the  definite  artillery  assign- 
ment of  each  company.  In  order  to  do  this  the  Group  Com- 
mander, under  instructions  from  and  with  the  approval  of  the 
Wing  Commander,  designates  the  companies  to  operate  with  the 
Divisional  Artillery,  and  the  company  to  operate  with  the  Corps 
Artillery.  If,  in  his  judgment,  it  is  advisable,  he  also  may  desig- 
nate one  or  more  companies  to  be  held  in  reserve.  He  indicates 
to  each  Divisional  Balloon  Company  what  Division  it  is  to  work 
with.  After  this  assignment  has  been  made,  a study  is  made  of 
the  disposition  of  the  artillery  in  the  Corps,  and  a Group,  or 
Sub-Group  (called  a “Groupment”)  is  assigned  to  each  balloon 
company.  In  making  this  assignment  the  following  points  should 
be  considered: 

1.  The  caliber  of  the  pieces  in  the  Group  or  Groupment. 

2.  The  proximity  of  the  Group  or  Groupment,  to  the 

balloon  position. 

3.  The  attitude  of  the  officer  commanding  the  Group  or 

Groupment  toward  reglage  by  means  of  balloon 
observation. 

It  has  been  found  that  the  range  and  objectives  of  the  iSSmm. 
guns  (either  short  or  long)  and  the  9.2  howitzers,  render  these 
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two  pieces  particularly  in  need  of  relage  by  balloon  observation. 
An  effort  should  therefore  be  made  to  assign  the  balloons  to  Groups 
or  Groupments,  which  are  composed  of  either  iSSmm.  short, 
iSSmm.  long,  or  9.2  howitzers. 

In  addition,  it  is  more  or  less  essential  that  the  Group  or 
Groupment  be  in  reasonably  close  proximity  to  the  position  of  the 
balloon  telephone  central.  This  will  avoid  the  labor  and  diffi- 
culties involved  in  the  laying  of  great  lengths  of  wire  and  will,  in 
addition,  facilitate  the  work  of  liaison  with  the  Group  or  Group- 
ment in  forward  positions,  inasmuch  as  the  balloon  will,  as  a rule, 
be  able  to  move  forward  along  the  route  taken  by  the  artillery. 

The  attitude  of  the  officer  commanding  the  Group  or  Group- 
ment, toward  balloon  observation,  has  also'  a decided  influence 
upon  the  assignment  of  the  company  to  that  Group  or  Groupment. 
In  some  cases  it  will  be  found  that  the  artillery  commander  will 
not  care  to  utilize  the  balloon  as  an  instrument  of  reglage,  except 
when  all  other  means  have  failed.  He  may  feel  that  he  can  usually 
obtain  better  results  from  his  terrestrial  observation  posts  or 
from  airplane  observation.  In  such  cases  the  greater  part  of  the 
time  during  which  the  balloon  is  in  ascension  will  be  devoted 
simply  to  general  sector  observation  and  its  main  role,  that  of 
artillery  reglage — will  be  almost  lost.  On  the  other  hand,  there 
may  be  artillery  commanders  in  the  Division  to  which  the  balloons 
are  attached,  who  have  great  confidence  in  the  work  of  the  bal- 
loons. In  general,  it  will  be  advisable  to  so  arrange  that  the  bal- 
loons work  with  one  or  more  of  these  commanders,  even  at  the 
expense  of  considerable  labor  in  constructing  telephone  lines. 
Due  consideration  should,  of  course,  be  given  the  objective  or  ob- 
jectives of  any  Group  or  Groupment,  to  which  it  is  contemplated 
assigning  a balloon.  If  most  of  the  terrain  in  which  these  object- 
ives lie,  is  defiladed  from  the  balloon,  it  would  be  useless  to 
attempt  to  work  with  that  Group  or  Groupment,  at  least  until 
its  objective  is  changed,  or  until  the  ascension  point  of  the  balloon 
is  changed. 

2.  When  an  attack  is  contemplated  on  a particular  line  of  the 
front,  the  artillery  is  massed  in  rear  of  this  line  and  is  divided  into 
three  main  divisions: 

(a)  Army  Artillery. 

(b)  Army  Corps  Artillery. 

(c)  Divisional  Artillery. 

Each  of  these  main  divisions  is  under  the  command  of  a 
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General  Officer  (Brigadier  General.)  In  addition,  the  Army  Artil- 
lery, Corps  Artillery,  and  in  some  cases  the  Divisional  Artillery,  is 
sub-divided  into  Groups,  each  of  which  is  under  the  command  of 
a Colonel.  Each  Group  is  sub-divided  into  Groupments,  generally 
under  the  command  of  a Lieutenant  Colonel  or  a Major. 

The  balloons  which  work  with  the  Army  Artillery  are  each 
assigned  to  a Group  of  this  artillery  and  after  such  assignment 
generally  are  attached  to  a particular  Groupment  of  this  Group 
for  reglage.  The  Groupment  to  which  the  balloon  is  attached 
should,  by  reason  of  its  caliber  and  location,  be  best  fitted  to  work 
with  the  balloon.  The  same  procedure  is  followed  in  the  assign- 
ment of  the  balloon,  which  works  with  the  Corps  Artillery,  and  to 
the  balloons  which  work  with  the  Divisional  Artillery,  provided 
the  latter  consists  of  more  than  one  Group.  In  case  the  Divis- 
ional Artillery  consists  of  but  one  Group,  the  Divisional  balloon 
is  assigned  to  one  or  more  Groupments  within  this  Group. 

P.  C.  of  Groupments. 

In  any  case  this  assignment  is  made  by  the  Balloon  Group 
Commander,  with  the  approval  of  the  Balloon  Wing  Commander. 
After  having  so  assigned  his  balloons,  the  Balloon  Group  Com- 
manders are  fully  informed  as  to  what  unit  of  the  artillery  of  the 
army  they  are  assigned  (whether  Divisional,  Corps,  or  possibly 
Army),  what  Groups  they  are  assigned  to  and  what  particular 
Groupment  or  Groupments  they  will  work  with.  They  should 
also  be  informed  of  the  name  of  the  officer  commanding  the 
Group  and  the  name  or  names  of  the  officer  or  officers  command- 
ing the  Groupment  or  Groupments,  with  which  they  are  to  work. 
In  addition,  if  the  Balloon  Group  Commander  has  the  information, 
he  should  advise  his  Company  Commanders  as  to  the  location  of 
the  P.  C.  (post  of  command)  of  the  Artillery  Group  Commander, 
and  the  P.  C.’s  of  the  Groupments  with  which  they  are  to  work. 
At  the  P.  C.  is  generally  located  the  telephone  central  which  con- 
nects to  all  batteries  of  a Groupment  or  tO'  all  the  Groupment 
P.  C.’s  in  a Group.  The  P.  C.  is  generally  designated  by  the  name 
of  the  officer  commanding  the  Group  or  Groupment,  as  the  case 
may  be.  For  example:  P.  C.  Scott  would  designate  the  post  of 
command  or  Headquarters  of  the  Artillery  Group  commanded  by 
Colonel  Scott.  At  this  point  a telephone  central  is  installed 
which  connects  to  the  centrals  at  the  P.  C.  of  each  Groupment 
within  this  Group.  A line  will  run,  for  example,  to  P.  C.  Smith, 
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which  is  the  post  of  command  or  Headquarters  of  the  Groupment 
commanded  by  Major  (or  Lieut. -Col.)  Smith. 

In  case  the  Balloon  Group  Commander  does  not  know  the  loca- 
tion of  the  several  P.  C.’s  to  which  his  balloon  companies  must 
connect,  it  becomes  the  duty  of  each  Company  Commander  to 
ascertain  as  soon  as  possible  the  P.  C.’s  with  which  he  is  con- 
cerned. He  should  first  locate  the  P.  C.  of  his  Group  Com- 
mander and  from  this  point  should  determine  the  P.  C.’s  of  the 
Groupments.  As  soon  as  the  P.  C.  of  the  Group  Commander  has 
been  located,  the  Balloon  Company  Commander  should  visit  this 
post  and  confer  with  the  Group  Commander  or  his  representative. 
He  (the  Balloon  Company  Commander)  should  state  his  particu- 
lar assignment  in  the  Group,  and  should  request  instructions  as 
to  whether  the  Group  Commander  may  desire  that  this  be  done. 
The  Balloon  Company  Commander  should,  if  requested,  inform  the 
Group  Commander  of  the  ascension  point  of  the  balloon,  defiladed 
areas,  and,  in  general,  the  work  which  the  balloon  is  prepared  to 
do.  He  should  endeavor  to  carry  out  any  instructions  or  requests 
relating  to  reglage  with  balloons,  which  the  Group  Commander 
may  give  him. 

After  visiting  the  P.  C.  of  the  Group  Commander,  each  Balloon 
Company  Commander  should  visit  the  P.  C.  of  each  Groupment 
with  which  he  is  to  work,  and  give  all  necessary  information  con- 
cerning the  v/ork  which  the  balloon  can  do.  In  particular  he 
should  inform  the  Groupment  Commander  of  the  areas  which 
are  defiladed  from  the  balloon  and  the  objectives  which  it  can 
see.  He  should  ascertain  the  exact  location  of  the  telephone  cen- 
tral and  should  inquire  of  the  Groupment  Commander  whether 
or  not  a direct  line  from  the  balloon  to  any  particular  battery  or 
batteries,  is  desired. 

After  he  has  completed  his  visits  to  the  Group  or  Grpupment 
P.  C.’s,  each  Balloon  Company  Commander  should  draw  up  his 
diagram  of  telephone  connections.  This  diagram  should  show 
all  regular  lines  (such  as  lines  to  rear  centrals.  Balloon  Group 
Hqts.,  Hqts.  Div.  Art.,  etc.)  and,  in  addition,  such  special  lines  as 
are  necessary  for  efficient  reglage  (such  as  lines  to  P.  C.,  Group 
Commander,  P.  C.  Groupment,  direct  lines  to  batteries,  etc.) 
These  charts  on  completion,  are  immediately  sent  to  the  Balloon 
Group  Commander,  who  consolidates  them  in  the  form  of  a single 
chart  which  shows  all  telephone  connections  in  the  Group.  (A 
copy  of  such  chart  is  being  forwarded.)  The  Balloon  Group 
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Commander  sends  his  chart  to  the  Wing  Commander,  who  pre- 
pares a single  chart  which  shows  all  balloon  telephone  connections 
in  the  army. 

Telephone  Connection. 

It  is  the  duty  of  the  Balloon  Group  Commander  to  be  certain 
that  the  telephone  connections  are  made  and  are  in  order,  at  least 
one  day  prior  to  that  set  for  the  attack. 

In  working  out  the  assignments  of  balloons  to  Groups  or 
Groupments,  and  the  necessary  system  of  telephone  connections 
within  the  Corps,  there  are  two  maps  prepared  by  the  Intelli- 
gence Section  of  the  General  Staff  of  the  Corps  (called  G-2) 
which  will  give  most  valuable  information  and  which  should  be 
thoroughly  studied,  both  by  the  Balloon  Group  Commander  and 
by  each  Company  Commander  These  groups  are  known  as: 

(a)  Map  of  Artillery  Positions,  and 

(b)  Map  of  Artillery  Objectives. 

The  first  shows  on  a 1 /20,000  scale,  the  areas  of  artillery 
positions,  indicating  by  a suitable  legend,  the  Groups,  Groupments 
and  calibers.  The  second  shows  on  the  same  scale,  the  areas 
where  are  located,  the  objectives  of,  the  Army  Artillery,  the 
Corps  Artillery,  and  the  Divisional  Artillery.  It  also  shows  the 
sector  assigned  the  Corps  and  the  divisions  of  this  sector,  which 
are  assigned  to  each  Division  of  the  Corps,  for  the  advance.  The 
axis  of  liaison  for  the  Corps  and  for  each  Division  thereof,  are 
indicated.  (Copies  of  maps  prepared  by  G-2  5th  Corps  for  the 
Verdun  attack,  are  being  forwarded.) 


Maps. 

A study  of  these  maps  will  serve  to  indicate  how  much  infor- 
mation of  value  to  the  balloon  commander  is  contained  therein. 
Each  Balloon  Company  Commander  should  be  required  to  pre- 
pare for  himself  a copy  of  each  map  to  show  the  situation  as 
concerns  his  balloon.  In  other  words,  from  the  map  of  artillery 
positions  he  should  copy  the  areas  on  which  the  Group,  with  which 
he  is  to  work,  is  located,  and  from  the  map  of  artillery  objectives 
he  should  trace  the  Corps  sector,  the  sector  of  his  Division  (in 
case  his  balloon  is  assigned  to  a Division)  the  axes  of  liaison  of 
the  Corps  and  of  the  Division  (for  Divisional  balloons.)  He 
should  also  trace  off  the  area  of  artillery  objectives  assigned  to  the 
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Division  with  which  he  is  working,  or  Corps  artillery  objectives  in 
case  his  balloon  is  assigned  to  the  Corps  Artillery. 

From  the  information  which  he  can  thus  obtain,  the  Balloon 
Company  Commander  will  know  the  direction  of  advance  of  the 
Division  or  Corps  with  which  he  is  working  and  will  not  get  sepa- 
rated from  it.  He  will  understand  on  what  roads  the  artillery  is 
to  move  forward  and,  in  addition,  will  be  familiar  with  the  location 
of  all  artillery  objectives  assigned  to  his  Division  or  Corps.  From 
the  positions  of  the  artillery  Group  or  Groupment  to  which  he  is 
attached  he  will  know  in  just  what  areas  are  located  the  batteries 
of  his  Division  or  Corps  and  of  what  guns  or  howitzers  these  bat- 
teries consist.  As  may  be  seen,  all  of  this  information  will  serve 
to  give  the  balloon  officer  a comprehensive  knowledge  of  the  artil- 
lery situation  as  concerns  his  balloon  and  should  result  in  his 
mapping  out  a course  of  procedure  on  an  intelligent  basis. 

The  plan  of  employment  of  artillery,  prepared  by  the  Artillery 
Commander  of  the  Corps,  will  also  furnish  valuable  information, 
particularly  as  to  the  various  groupings  of  artillery,  caliber, 
assignment  to  Division  or  Corps,  regiments,  officers  commanding 
units,  etc.  This  plan  has  much  information  in  addition,  which 
while  of  considerable  interest,  will  not  be  of  particular  value  to 
the  balloon  observer.  It,  however,  does  prescribe  the  number  of 
rounds  allotted  to  each  caliber  of  gun-information  which,  in 
many  cases,  may  be  of  value  to  the  balloon  officer.  The  plan 
of  artillery  employment  should  at  least,  be  entirely  read  by  each 
Company  Commander,  and  all  information  of  value  extracted. 

After  the  above  information  has  been  transmitted  to  all  Balloon 
Company  Commanders,  the  Balloon  Group  Commander  should 
require  at  least  one  day  prior  to  that  set  for  the  attack,  a “defi- 
lade” map  of  the  sector  of  the  balloon.  These  maps  are  generally 
made  on  a 1 /22,000  scale  Plan  Directeur,  and  show  the  areas  in 
the  sector  of  observation  of  the  balloon  which  cannot  be  seen  at 
the  usual  altitude  for  observation.  These  areas  are  generally 
plotted  for  three  altitudes,  viz:  800m.,  1,000m.,  and  1,200m. 
They  are  plotted  in  the  usual  manner  by  dividing  the  balloon 
sector  into  smaller  sectors  by  means  of  radial  lines,  and  then 
dropping  profiles  of  these  radial  lines.  Between  profiles  the 
defilade  areas  are  generally  interpolated.  After  receipt  at  Bal- 
loon Group  Headquarters,  these  defilade  maps  are  consolidated 
into  a single  map  which  may  show  either  the  areas  defiladed  from 
all  balloons  in  the  Group  at  1,000m.,  or  if  time  does  not  permit, 
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the  maximum  area,  which  is  under  defilade,  viz:  the  area  which 
will  be  defiladed  from  at  least  one  balloon  of  the  Group. 

Defilade  maps  are  also  furnished  by  the  Balloon  Company 
Commanders  to  the  Chief  of  Air  Service  of  the  Corps,  who  can 
determine  from  them  what  areas  can  be  seen  by  balloons  and 
what  areas  must  be  taken  under  observation  by  the  planes  of  his 
observation  group,  both  for  artillery  reglage  and  for  general  sector 
observation.  In  addition  the  Balloon  Company  Commander  fur- 
nishes the  officer  commanding  the  Group  or  Groupment  with  a 
defilade  map  if  so  desired.  Generally,  however,  this  matter  is 
gone  over  in  conference,  the  artillery  commander  taking  from  the 
balloon  officer’s  map,  the  defiladed  areas  pertaining  to  the  particu- 
lar sector  in  which  his  objectives  lie.  The  importance  of  a care- 
fully prepared  defilade  map  is,  of  course,  evident,  for  without 
the  information  therein  contained,  the  balloon  might  be  allotted 
a target  in  an  inaccessible  area,  and  it  might  be  too  late  to 
change  to  another  form  of  observation  after  the  mistake  has  been 
discovered. 

The  Balloon  Group  Commander  should  also  caution  the  Com- 
pany Commanders  to  get  in  touch  with  that  battery  or  batteries  in 
their  Group,  which  are  especially  assigned  to  the  destruction  of 
fugitive  targets.  They  are,  as  a rule,  the  l55  mm.  long  guns, 
although  guns  of  greater  or  less  caliber  may  sometimes  be  used. 
If  this  fugitive  target  Groupment  has  not  been  definitely  assigned 
to  the  balloons,  a direct  line  should  be  run  to  that  P.  C.  and 
the  details  of  balloon  observation  should  be  gone  over  thoroughly 
in  conference  between  the  Balloon  Company  Commander  and  the 
Groupment  Commander.  In  particular  should  the  defilade  areas 
be  given  a most  careful  study. 

Gas. 

3.  In  the  preparation  for  an  attack  the  problem  of  gas  sup- 
ply is  a very  important  one  and  should  be  given  the  greatest 
attention.  In  an  advance  the  expenditure  of  gas  will  be  propor- 
tionally very  high.  If  a balloon  cannot  move  forward  inflated,  it 
must  be  deflated  and  again  inflated  at  the  new  ascension  point. 
Due  consideration  must  be  given  to  the  fact  that  in  periods  of 
great  activity,  enemy  aircraft  will  be  active  and  many  balloons 
may  be  burnt.  Numerous  other  causes  will  also  tend  to  increase 
the  supply  of  gas  necessary  to  keep  the  balloons  properly  inflated. 
The  Group  Commander  must,  therefore,  take  such  steps  as  will 
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insure  each  company  having  at  its  disposal  a sufficient  supply  of 
tubes  to  permit  it  to  keep  its  balloon  inflated  during  the  entire 
period  of  the  advance,  and  possibly  for  some  days  thereafter.  To 
arrange  this  detail  the  Group  Commander  must  first  estimate  the 
number  of  tubes  necessary,  with  a sufficient  surplus  as  a factor  of 
safety.  He  should  then  present  this  estimate  to  the  Wing  Com- 
mander and  request  that  his  balloons  be  allowed  to  draw  at  least 
that  number  of  tubes  from  the  gas  supply  depot.  Enough  tubes 
should  be  provided  by  the  Wing  Commander  to  fill  the  require- 
ments of  all  balloons  under  his  command  as  estimated,  in  the  total 
of  the  estimates  of  the  several  Group  Commanders.  The  initial 
allowance  to  be  drawn,  is  generally  fixed  by  the  Wing  Commander 
and  will  depend  upon  whether  or  not  the  balloons  are  to  be  in- 
flated during  the  preparation  for  the  advance.  In  the  Verdun 
attack,  in  order  to  prevent  the  Germans  learning  the  fact  that 
American  troops  were  occupying  the  front,  but  one  balloon  was 
inflated  until  the  night  before  the  attack  was  made.  As  a rule 
each  company  should  draw,  as  its  initial  allowance,  200  tubes,  if 
not  inflated.  It  requires  about  160  for  the  initial  inflation,  leav- 
ing forty  as  a reserve,  to  be  carried  with  the  company  as  it  moves 
forward.  It  generally  requires  about  four  tubes  per  day  for  “top- 
ping up.”  (The  French  tube  used  in  the  Verdun  attack  is  slightly 
larger  than  the  American  tube.)  Empty  tubes,  as  soon  as  emptied, 
are  sent  back  to  the  gas  supply  depot  or  other  depot  designated 
by  the  Wing  Commander.  In  case  a re-inflation  becomes  neces- 
sary, arrangements  must  be  made  for  the  supply  from  the  depot 
being  brought  up  in  the  minimum  time.  This  requires  prompt 
action  on  the  part  of  every  one  concerned  and  every  obstacle 
which  may  cause  delay,  should  be  removed  so  far  as  is  possible. 

All  Company  Commanders  should  be  informed  as  to  the  num- 
ber of  tubes  to  be  drawn  on  their  initial  allowance,  and  they  should 
be  given  specific  information  as  to  the  location  of  the  gas  supply 
depot  and  the  most  direct  route  to  it.  During  the  advance  it  may 
be  possible  to  establish  a forward  gas  depot  and  if  such  be  done, 
all  Company  Commanders  should  be  informed,  without  delay,  of 
the  location  of  this  depot  and  of  the  most  accessible  route  to  it 
from  their  advanced  position. 

4.  In  the  preparation  for  the  attack,  the  Group  Commander 
should  make  sure  that  there  is  a sufficient  amount  of  telephone 
wire  on  hand  in  each  company.  The  latter  should  have  at  least 
60-80  kilometers  at  the  time  that  the  attack  starts.  If  any  com- 
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pany  happens  to  be  short,  a requisition  should  be  made  without 
delay  and  immediate  steps  should  be  taken  to  obtain  the  amount 
necessary.  In  many  cases  it  may  be  possible  for  a company  to 
salvage  wire  which  has  been  laid  in  preparation  for  a former 
attack  and  which  has  no  further  use.  In  an  advance  much  wire 
can  also  be  salvaged  in  the  sectors  occupied  during  the  advance. 
In  the  Verdun  advance  the  supply  of  telephone  wire  was  rather 
limited  and  Company  Commanders  were  instructed  to  salvage 
as  much  as  possible  without  any  delay  in  their  forward  move- 
ment and  without  disturbing  wires  which  were  serving  a useful 
purpose.  They  were  also  cautioned  to  take  such  steps  as  would 
prevent  the  loss  of  their  wire  through  the  mistaken  zeal  of  some 
other  organization  which  desired  telephone  wire  for  its  own  use. 
Secret:  Movements. 

5.  In  the  preparation  for  the  attack  on  the  Verdun  sector, 
great  secrecy  was  demanded  in  order  that  the  enemy  might  not 
learn  of  the  departure  of  the  French  Army,  which  had  held  that 
sector,  and  of  the  arrival  of  an  American  Army  on  that  front. 
During  the  occupation  by  the  French,  there  was  but  one  balloon 
in  operation.  This  balloon  was  replaced  in  its  position,  by  an 
American  balloon  and  as  soon  as  the  latter  was  established  it  was 
inflated  and  put  in  ascension.  A French  cocard  replaced  the 
American  cocard,  in  order  to  lead  the  enemy  to  believe  that  the 
French  company  was  still  occupying  the  position.  As  no  other 
French  balloons  had  been  operating  within  the  sector  occupied 
by  the  Sth  Corps,  no  more  American  balloons  were  inflated  until 
two  nights  before  the  attack  was  made.  As  soon  as  inflated  the 
balloons  were  carefully  concealed  and  did  not  ascend  until  day- 
break of  the  day  of  the  attack.  However,  in  order  that  all  observ- 
ers should  have  an  opportunity  to  familiarize  themselves  with 
the  sector,  advantage  was  taken  of  the  fact  that  one  balloon  was  in 
ascension,  and  as  many  observers  as  conditions  permitted  were 
sent  up  with  this  balloon  from  the  time  it  was  put  in  operation. 

The  artillery  preparation  started  three  hours  before  the  time 
set  for  the  infantry  attack  (5:30  A.  M.)  and  at  that  time,  which 
was  about  daybreak,  all  balloons  were  to  go  up  for  artillery  reglage. 
The  balloons  of  the  5th  Corps  were  all  in  ascension  at  daybreak 
ready  for  artillery  observation.  The  visibility,  however,  would 
not  permit  of  any  observation  beyond  approximately  four  kilome- 
ters, and,  as  a consequence,  artillery  reglage  was  impossible  until 
later  in  the  day.  This  was  most  unfortunate  as,  in  an  advance. 
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the  artillery  will  always  move  forward  as  soon  as  their  objective 
has  been  destroyed  or  as  soon  as  a new  objective  has  been 
assigned  at  a greater  distance  in  rear  of  the  enemy  lines.  There- 
fore, as  soon  as  a fair  visibility  prevailed  the  balloons  were  used 
to  considerable  value  in  obtaining  information  as  to  the  develop- 
ment of  the  attack.  In  order  to  facilitate  this  all  Company  Com- 
manders were  instructed  to  move  their  balloons  forward  as  far  as 
possible  and  to  follow  the  advance  of  the  infantry.  In  the  5th 
Corps  the  Group  Commander  had  installed  a forward  central  from 
which  direct  lines  were  laid  to  all  the  balloons  of  his  Group.  In 
addition,  from  this  forward  central  a direct  line  was  laid  to  G-2-C 
(Intelligence  Section  of  the  Corps  General  Staff.)  Through  the 
latter,  connection  could  be  made  to  almost  any  other  office  in  the 
Army.  All  Balloon  Company  Commanders  were  instructed  to 
telephone  immediately  to  the  forward  central  all  reports  on 
movements  and  developments  at  the  front,  and  in  the  rear  of  the 
enemy  lines.  Reports,  as  they  came  in,  were  forwarded  by  means 
of  the  direct  line,  to  G-2-C,  and  in  this  way  much  valuable  infor- 
mation was  furnished.  Some  artillery  reglage  was  accomplished 
but,  as  stated  above,  there  was  very  poor  visibility  in  the  morning 
and  in  the  afternoon  most  of  the  Artillery  Groups  with  which  the 
balloons  were  working,  were  preparing  to  move  forward  and  had 
broken  telephone  connections. 

In  the  training  of  balloon  observers,  it  might  be  well  to  inform 
them  of  this  most  discouraging  feature  of  their  work.  On  some 
days  he  may  be  able  to  devote  the  entire  time  to  artillery  reglage, 
or  very  useful  sector  surveillance,  while  on  others  there  is  nothing 
to  do  but  sit  in  the  basket  and  look  out  into  a mist  which  prevents 
a view  of  even  the  front  line  trenches. 

The  first  day  of  the  attack  opened  with  an  entire  air  superi- 
ority on  the  part  of  the  American  and  French  planes.  Prac- 
tically no  German  planes  were  in  evidence  on  the  front.  However, 
during  the  latter  part  of  the  day  the  enemy  air  service  was  un- 
doubtedly reinforced  to  such  an  extent  that  German  planes  became 
extremely  active  and  daring.  Appearances  seemed  to  indicate  that 
an  adequate  protection  for  the  balloons  was  lacking.  As  a result 
three  American  and  one  French  balloon  were  burned  within  a 
very  short  period  during  the  afternoon  of  the  first  day.  This 
was  in  marked  contrast  to  the  situation  in  the  St.  Mihiel  attack, 
where,  in  three  days,  but  a total  of  three  balloons  were  burned, 
while,  on  the  other  hand  twenty-eight  German  balloons  were 
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destroyed  by  Allied  aircraft.  In  the  St.  Mihiel  attack  the  Ameri- 
can and  French  planes  had  almost  complete  air  superiority 
throughout  the  entire  period. 

The  destruction  of  the  four  balloons  resulted  in  the  loss  of 
one  observer.  A German  pilot,  after  having  evidently  climbed  to 
a height  beyond  the  observation  of  any  ground  or  aerial  lookout, 
shut  off  his  motor  and  volplaned  down  in  the  rays  of  the  sun  to  a 
position  from  which  he  could  quickly  dive  down  to  a balloon 
beneath.  He  was,  therefore,  entirely  invisible  until  just  before  he 
appeared  directly  over  the  balloon.  There  was  no  time  to  call 
upon  the  anti-aircraft  batteries  for  a barrage,  nor  was  there  suffi- 
cient time  to  even  attempt  to  haul  down  the  balloon.  The  two 
observers  were  directed  to  immediately  jump  and  one  managed  to 
get  away  in  time  to  keep  entirely  clear  of  the  burning  balloon, 
during  his  descent.  The  second  observer,  who  jumped  after  the 
first,  was  evidently  held  momentarily,  by  either  his  headset  or  his 
field  glasses,  or  both.  There  was  practically  no  wind  and  as  this 
observer  descended  in  his  parachute,  the  burning  balloon  overtook 
him,  burning  the  parachute.  There  seems  little  or  no  method  of 
avoiding  a similar  occurrence  in  case  a combination  of  circum- 
stances, as  occurred  in  this  particular  case,  should  be  repeated. 
Even  the  best  trained  and  most  vigilant  lookouts  could  not  detect 
the  approach  of  a hostile  plane  in  the  rays  of  the  sun  when  the 
plane  is  volplaning  with  the  motor  silent.  The  most  prompt  work 
on  the  part  of  the  Maneuvering  Officer  could  not  prevent  the 
burning  balloon  from  falling  on  a parachute  directly  beneath,  when 
there  is  no  time  to  move  the  balloon  before  the  latter  is  set  afire 
and  when  there  is  not  sufficient  wind  to  carry  the  parachute 
quickly  off  to  one  side. 

As  has  been  reported  on  previous  occasions,  the  German 
aviator  exhibited  a poor  degree  of  sportsmanship  in  opening  a 
machine  gun  fire  upon  the  first  observer  during  his  descent  with 
the  parachute. 

During  the  next  two  or  three  days  of  the  advance,  the  condi- 
tion of  the  roads  not  only  greatly  interfered  with  the  forward 
movement  of  both  artillery  and  balloons,  but  also,  in  delaying 
the  advance  of  communication  troops,  practically  isolated  the 
Balloon  Companies  from  their  artillery  units  and  also  from  the 
Group  and  Wing  Commanders.  For  at  least  two  days,  the  Group 
Commander  of  the  5th  Corps  was  almost  out  of  touch  with  his 
balloons.  Efforts  to  visit  more  than  one  Balloon  Company  proved 
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practically  useless,  as  it  required  nearly  twenty-four  hours  to  make 
a visit  to  a single  company.  The  poor  weather  was,  in  addition, 
a great  factor  in  decreasing  the  activities  of  the  balloons.  Rain, 
mist,  wind,  or  low  clouds,  prevailed  during  a great  part  of  the 
time  and  little  or  no  observations  could  be  attempted,  even  where 
the  artillery  and  balloon  were  ready  to  work.  It  was,  neverthe- 
less, urged  upon  all  Company  Commanders  that  they  should  make 
every  effort  to  reach  as  forward  a position  as  possible,  even  though 
some  time  might  elapse  before  communication  could  be  estab- 
lished. One  company  of  the  5th  Corps  seemed  very  successful 
in  reaching  forward  positions  and  this  was  no  doubt  due  to  the 
energy  and  judgment  of  the  Company  Commander  and  his  Maneu- 
vering Officer.  This  company  got  a very  early  start  on  the  morn- 
ing after  the  attack  opened — about  the  time  that  the  artillery  and 
trains  were  ready  to  move  forward  in  support  of  the  infantry. 
In  getting  started  before  this  train  movement,  the  balloon  of  the 
company  mentioned  was  able  to  make  a considerable  advance  be- 
fore the  condition  of  the  roads  compelled  a halt.  The  company 
then  watched  for  a chance  to  get  a place  in  the  line  of  moving 
trains,  and  finally  was  able  to  gain  a forward  position  where,  with 
reasonably  good  visibility,  the  observers  could  undertake  a thor- 
ough surveillance  of  the  sector  of  the  balloon  and  take  on  artillery 
reglage  when  the  artillery  were  ready.  The  telephone  communica- 
tion to  the  rear  was  not  such,  however,  as  to  permit  of  communi- 
cation with  the  Group  Commander  for  a considerable  period  of 
time  and  courier  service  required  from  twelve  to  sixteen  hours. 

It  seems  evident  that  if  the  conditions  which  prevailed  on  the 
advance  are  to  be  repeated — a very  likely  condition  on  a front 
similar  to  this  one — it  will  be  necessary,  if  the  balloons  are  to  be 
of  real  value,  for  each  Company  Commander  to  use  his  own  inge- 
nuity and  devise  some  method  of  bringing  his  balloon  and  winch 
to  a forward  position  as  soon  as  possible.  The  method  em- 
ployed by  the  company  referred  to  proved  successful,  and  it  seems 
certainly  possible  for  an  energetic  and  resourceful  Company  Com- 
mander to  get  forward  if  the  artillery  is  going  forward.  If  he  does 
not  get  forward  his  balloon  will  be  of  little  or  no  real  value,  inas- 
much as  one  day  after  the  infantry  advance  has  started,  the  line 
will  have  moved  so  far  ahead  that  further  developments  will  be 
entirely  out  of  range  of  the  balloon.  The  problem  of  good  com- 
munication is  certainly  a difficult  one  during  the  advance.  As 
stated  above  the  Group  Commander  of  the  balloons  in  the  5th 
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Corps  for  two  days,  had  no  communication  with  his  balloons 
except  by  courier,  and  it  took  from  twelve  to  sixteen  hours  for 
reports  to  reach  him  by  this  means.  As  a matter  of  fact  the  lack 
of  prompt  communication  with  the  front  lines  was  greatly  felt 
by  the  General  Staff  of  the  Corps,  and  if  an  efficient  system  could 
have  been  established  whereby  reports  from  balloon  observers 
were  sent  in,  other  than  by  courier,  such  reports  would  have 
proved  the  only  regular  channels  of  information  to  the  rear.  Such 
a situation  only  emphasizes  the  necessity  for  the  establishment 
of  some  prompt  and  reliable  method  of  communication  between 
the  balloon  observer  and  G-2  or  G-3  of  the  Corps  (G-3  is  the 
Operations  Section  of  the  Corps  General  Staff.)  . If  the  balloons 
can  uniformly  reach  a forward  position,  advancing  each  day  as  the 
infantry  advances,  and  if,  in  addition,  some  system  of  immediate 
communication  can  be  provided  whereby  the  General  Staff  may 
quickly  receive  the  reports  from  the  observers,  it  seems  certain 
that  the  main  reliance  for  information  will  rest  upon  the  balloon 
service.  It  seems  certainly  possible  that,  where  it  becomes  im- 
possible to  establish  communication  by  telephone,  the  radio  sets 
with  which  each  company  is  provided,  may  be  utilized  to  great 
advantage.  It  might  be  possible  to  obtain  good  results  if  each 
Group  Commander  were  to  provide  himself  with  a radio  set 
(sending  and  receiving)  and  install  it  in  a forward  position,  to- 
gether with  his  telephone  switchboard.  In  the  event  that  tele- 
phone communication  is  interrupted  (as  it  seems  certain  it  will 
be  as  soon  as  the  balloon  moves  forward)  reports  from  the  balloon 
observers  could  be  sent  to  the  Group  Commander  by  wireless  and 
from  his  office,  relayed  to  Ci-2  or  G-3  by  telephone.  In  the  event 
that  the  Group  Commander  decides  to  move  still  further  forward 
he  need  only  extend  his  telephone  lines  so  as  to  be  in  constant 
touch  by  telephone  with  the  Headquarters  of  the  Corps.  It  is 
possible  that  some  such  system  as  this  may  be  attempted  during 
the  next  prospective  advance.  Radio  communication  for  Balloon 
Companies,  while  in  the  past,  has  not  been  considered  of  primary 
importance  as  compared  to  telephone  communication,  may  pos- 
sibly find  a very  important  function  in  the  future.  The  presence 
of  well-trained  radio  operators  and  mechanics  in  each  Balloon 
Company  may,  therefore,  prove  a material  factor  in  its  efficiency 
at  the  front.  Radio  equipment  and  personnel  would,  of  course, 
be  provided  for  Balloon  Group  Headquarters. 

6.  During^  the  first  three  days  of  the  Verdun  offensive  a 
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total  of  six  balloons  were  burned  by  German  planes.  This  seemed 
a rather  high  percentage  of  the  total  number  of  balloons  on  the 
line  and  it  seems  evident  that  unless  there  is  ample  protection  for 
the  balloon  it  is  more  or  less  at  the  mercy  of  hostile  aircraft. 
The  only  adequate  means  of  protection  seem  to  be  the  anti-aircraft 
batteries  in  the  vicinity  and  a sufficient  number  of  pursuit  planes 
in  operation  in  the  sector.  Considerable  reliance  is,  of  course, 
placed  up  the  early  detection  of  the  hostile  plane  and  rapidly 
hauling  the  balloon  down.  However,  experience  in  the  St.  Mihiel 
and  Verdun  offensives  seem  to  indicate  that  unless  Allied  planes 
obtain  a decided  air  superiority,  a considerable  number  of  Allied 
balloons  will  be  destroyed,  with  the  inevitable  result  that  a state  of 
nervous  tension  will  prevail  in  the  personnel  of  the  companies  on 
the  line.  This  will  lead  to  a situation  where  all  balloons  are  in 
an  almost  constant  state  of  being  hauled  down  or  let  up  and  can 
never  be  able  to  perform  their  duty  of  artillery  reglage  or  sector 
surveillance. 

In  this  connection  it  may  be  stated  that  the  Germans  evidently 
have  made  a considerable  study  of  the  methods  of  removing  defi- 
laded areas  from  balloons  and  it  has  been  found  that  their 
balloons  are  so  placed  on  the  line  that  the  area  defiladed  from 
one  balloon  will  be  visible  from  another  in  so  far  as  it  is  possible 
to  do  so.  In  this  way  practically  all  of  the  terrain  in  the  rear  of 
the  Allied  lines  can  be  observed  from  German  balloons.  They 
apparently  are  also  very  careful  to  so  place  their  balloons  as  to 
command  the  observation  of  large  stretches  of  important  roads, 
cross  roads,  etc.  They  can,  therefore,  get  from  their  balloon 
observers,  very  valuable  information  as  to  the  circulation  on 
roads  in  rear  of  Allied  lines. 

GEIGER, 

Lieut.  Col.  Air  Service,  U.  S.  A. 

SELECTION  OF  BALLOON  POSITIONS. 

1.  What  is  known  as  a “Balloon  Position,”  consists  of  the 
following: 

(a)  Position  and  location  of  the  balloon  bed. 

(b)  Position  of  ascension  point. 

(c)  Company  camp  site. 

(d)  Balloon  itineraries,  viz:  routes  to  be  followed  in  taking 

the  balloon  from  its  bed  to  the  ascension  point. 

(e)  Advance  and  retreat  routes. 
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2.  These  are  the  essentials  of  any  balloon  position  and  should 
be  carefully  selected  by  the  Company  Commander,  and  afterwards 
approved  by  the  Group  Commander.  In  many  cases  the  balloon 
positions  will  have  been  selected  in  advance  either  by  the  Group 
Commander  or  by  the  Wing  Commander.  This  will  be  the  case 
when  the  sector,  to  be  occupied  by  the  army  with  which  the  bal- 
loons are  serving,  has  formerly  been  occupied  by  the  French  and 
the  balloon  positions  have  previously  been  established. 

In  an  advance,  of  course,  where  the  balloon  position  changes 
each  day,  the  duty  of  selecting  the  new  balloon  positions  naturally 
tails  upon  the  Company  Commanders,  following  general  instruc- 
tions given  by  the  Group  Commander. 

3.  By  “Balloon  Itinerary’’  is  meant  the  route  which  should 
be  taken  in  moving  the  balloon  from  the  bed  to  the  point  of  ascen- 
sion. This  route  must  afford  a good  passage  for  the  balloon  and 
be  free  from  obstacles  which  would  prevent  the  movement  of  the 
balloon.  Such  obstacles  as  overhead  wires  and  branches  of  trees 
extending  over  the  road  might  entirely  prevent  the  passage  of  the 
balloon.  In  many  cases,  however,  such  obstacles  could  be  removed 
or  avoided.  An  inspection  of  the  proposed  itinerary  by  the 
Company  Commander  or  Maneuvering  Officer,  will  determine 
whether  or  not  the  route  can  be  made  clear  for  the  passage  of  the 
balloon.  In  many  cases,  however,  such  obstacles  could  be  re- 
moved or  avoided.  An  inspection  of  the  proposed  itinerary  by 
the  Company  Commander  or  Maneuvering  Officer,  will  determine 
whether  or  not  the  route  can  be  made  clear  for  the  passage  of 
the  balloon.  On  an  advance  the  itinerary  is  very  often  reduced 
to  zero,  the  balloon  and  ascension  point  being  at  the  same  place. 

4.  The  points  to  be  observed  in  the  selection  of  balloon  bed 
locations,  itineraries,  ascension  points,  advance  routes,  etc.,  as  well 
as  the  precautions  to  be  taken  in  their  selection,  are  described  in 
a report  from  the  Maneuvering  Officer  of  the  6th  Balloon  Com- 
pany. This  report  is  now  being  made  up  as  a Balloon  Note, 
A.  E.  F.,  and  a copy  of  the  same  will  be  forwarded  to  the  Balloon 
Branch,  Training  Section,  D.  M.  A.,  Washington,  D.  C. 

GEIGER, 

Lieut.  Col.  Air  Service,  U.  S.  A. 
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REPORT  FROM  THE  COMMANDING  OFFICER  OF  THE  FIRST 
ARMY  AEROSTATION,  ON  THE  OPERATIONS  OF 
AUGUST,  1918. 


GENERAL  CONDITIONS. 

Surprise  attack  after  short  preparation  of  artillery;  at  first  this 
attack  is  carried  out  by  the  two  British  Army  Corps,  which  are 
placed  immediately  to  the  North,  and  then  it  spreads  out  success- 
ively to  the  four  Army  Corps  that  are  in  the  line  on  the  front  of 
the  1st  Army. 

On  August  8th,  the  starting  line  is,  in  a general  way,  situated 
immediately  to  the  west  of  the  Avre  (on  certain  points,  our 
infantry  had  reached  the  valley  in  course  of  advances  which  pre- 
ceded the  attack.)  To  the  north,  the  progression  begins  region 
south  of  the  Luce. 

The  success  of  the  attack  was  to  be  followed  by  an  immediate 
pursuit  in  the  general  direction  of  ROYE. 

For  the  balloons,  the  operation  appeared  as  follows: 

A first  operation  corresponding  with  the  beginning  of  the 
attack. 

A rapid  progression  in  close  touch  with  the  infantry. 

PREPARATION  AND  GENERAL  INSTRUCTIONS. 

The  following  instructions  were  given: 

(For  the  beginning  of  the  day  J) : 

Progression  will  be  carried  out  at  the  same  time  as  that  of  the 
troops: 

The  forward  movement  of  the  balloons  should  be  foreseen  and 
prepared. 

This  preparation  has  been  proceeded  as  follows: 

1° — -By  reconnaissances  as  far  as  the  first  lines. 

2° — By  studies  of  photographs  for  the  zone  beyond. 

3*^ — Through  communication  with  the  Commanding  Offi- 
cers of  Map  Companies  giving  itineraries  of  ascent  and  of 

transportation  used  by  the  balloons  in  the  region  between  the 

Avre  and  Roye  in  1916  and  1917. 

DIRECTIONS  OF  EXECUTION. 

I — Duties  of  the  Balloons. 

Importance  of  the  duties  of  command  and  of  observation  fire 
on  temporary  targets;  necessity  to  manage  to  be  ready  for  obser- 
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vation  fire  for  the  benefit  of  the  artillery  groups  as  soon  as  these 
are  in  position. 

Each  Army  Corps  has  three  balloons  at  its  disposal: 

One  to  each  Infantry  Division. 

One  to  the  Army  Corps,  Command  and  Heavy  Artillery 
Balloon. 

II —  Liaisons. 

The  attention  of  all  is  called  on  the  importance  of  the  close 
touch  between  the  balloon  and  the  Post-Command  of  the  large 
unit,  either  Army  Corps  or  Infantry  Division  Post-Command  to 
which  it  is  connected.  To  this  Post-Command  the  balloon,  should 
give  all  information  and  receive  all  orders  from  it. 

In  some  cases,  it  is  necessary  also  that  the  balloons  connect 
immediately  with  the  Divisional  Artillery  or  with  Heavy  Artillery, 
then  to  the  nearest  Artillery  Groups,  particularly  with  the  groups 
of  the  Heavy  Artillery  rapid  rate  fire  (temporary  targets)  as  soon 
as  these  Groups  are  in  position. 

III —  Transportation  of  Balloons. 

Must  be  performed  according  to  lines  known  in  advance;  as 
the  line  of  points  of  ascent  cannot  be  distinguished  from  the  axle 
of  progression  of  the  Division  of  the  Infantry  Division  balloons 
and  from  the  axle  of  the  Army  Corps  balloons.  Advance  should  be 
performed  on  this  line  as  quickly  as  the  artillery  fire  will  permit. 

Exceptionally,  indications  had  been  given  that,  in  principle, 
the  line  of  the  Avre  should  not  be  overreached  during  the  first 
day  (previous  care  taken  on  account  of  the  difficulties  in  case  of 
counter-attack  during  the  night.) 

IV —  The  Advance  from  the  Point  of  View  of  Balloon  Transportation 

The  zone  to  be  reached  immediately  by  the  balloons  com- 
prised: 

1*^ — A zone  quite  unsettled  of  about  4 km.  (region  of  Castel, 
Mailly-Raineval,  Grivenes,  Mesnil-St. -Georges.) 

2® — An  obstacle,  the  swampy  Avre,  from  which  all  the  pass- 
ages had  been  destroyed  by  the  enemy  in  the  portion  recently 
abandoned. 

Tools  had  been  foreseen  for  the  passage  of  the  first  zone, 
winches,  tenders  and  small  trucks  only  were  supposed  to  break 
through  before  the  first  repairs  were  made. 

Crossing  the  Avre  offered  difficulties.  Reconnaissance  of  the 
points  of  passage  had  been  made  and  study  of  photos.  Indications 
had  been  given,  recollection  of  the  occupation  in  1916. 
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The  companies  were  supposed  to  make  a detour  at  their  first 
winch  in  order  to  use  either  the  bridges  of  the  northern  passage 
(which  was  in  French  zone  before  the  attack)  or  the  bridges  that 
were  first  replaced;  after  the  crossings  balloons  could  then  be 
hauled  in  over  the  winches  which  have  thus  been  carried  over. 

The  80th  Company  had  been  placed  in  reserve  to  the  north 
on  the  transversal  of  DOMARD-MOREUIL-MONTDIDIER,  ready  to 
substitute  for  a company  that  would  encounter  an  insurmountable 
obstacle  (l.) 

PARTICULAR  POINTS. 

(a)  Convoy, 

The  march  should  be  performed  in  two  echelons,  Combat 
train  and  Park  train,  the  latter  clearly  autonomous,  having  a fixed 
itinerary  and  staying  4 km.  at  least  in  rear  of  the  balloon.  This 
park  comprised  a lot  of  100  tubes  (two  other  reserves  had  been 
constituted,  one  of  200  tubes  northward  up  to  the  companies  on 
the  transversal  DOMARD-MONTDIDIER,  the  other  of  160  tubes, 
southward  in  the  region  of  COIVREL-MAIGNELEY) ; these  two 
lots  were  on  wheels  (trucks  from  the  Reserve  Companies.) 

(1)  On  the  10th,  the  Avre  was  greatly  overreached  by  all 
the  companies.  The  80th  Company,  having  come  to  Pierrepont, 
received  the  3 1st  Balloon,  which  crossed  the  river  while  ascended 
(composing  elements  of  the  9th  Army  Corps  and  put  in  reserve.) 
In  the  evening  of  the  lOth,  the  companies  were  on  the  general 
line:  Arvillers-Hangest-Contoirs-Fignieres-Faverolles-Vaux,  prece- 
ding the  artillery,  which  gradually  took  position  in  the  vicinity  of 
the  balloons.  From  this  moment  the  advance  with  less  rapidity 
was  of  no  real  serious  difficulty  for  the  balloons. 

(b)  Wireless  Liaison  and  Telephone. 

A K or  U alternator  per  Army  Corps,  in  addition  to  the  Gueri- 
tot  of  the  companies,  the  range  of  which  was  increased  by  doubling 
the  earth  surface. 

Prohibition  to  place  any  light  wire  line  in  order  to  avoid  too 
long  telephone  connections  and  too  great  a number.  Use  of 
portions  of  fixed  lines  left  by  the  enemy. 

EXECUTION. 

The  surprise  of  the  enemy  was  complete  and  he  retreated 
immediately.  The  advance  of  the  balloons  started  early  on  the 
8th;  the  moments  of  bad  visibility  were  employed  for  the  pro- 
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gression,  the  balloon  was  always  in  position  in  case  of  necessity 
and  organization  of  a partial  attack. 

The  balloons  kept  close  to  their  Division. 

Early  on  the  9th  the  Avre  was  crossed  by  the  balloons  of  the 
3 1st  Army  Corps.  While  such  a rapid  advance,  the  difficulty  was 
not  only  to  follow  the  Division  and  the  artillery,  but  above  all  to 
remain  in  close  touch  with  them. 

Observation  was  easily  performed  because  of  the  locations  of 
the  balloons  in  the  vicinity  of  the  lines;  but  the  transmission  of 
gathered  information  was  also  to  be  secured;  it  was  equally  neces- 
sary to  have  owing  to  the  liaisons  with  the  artillery,  the  means  to 
destroy  all  the  objectives  that  were  in  sight. 

BRINGING  ABOUT  OF  LIAISONS. 

All  stops  of  the  balloon  were  made  near  a Division  or  an  Army 
Corps  Post-Command. 

The  sending  station  of  the  wireless  telegraphy  was  immedi- 
ately established,  the  first  telephone  line  was  placed  at  the  same 
same  time. 

(A)  The  wireless  telegraphy  station  transmitted  all  informa- 
tion regarding  the  Command  as  well  as  the  German  Trench  Battery 
until  the  telephone  line  connected  with  the  Post-Command  was 
established. 

As  soon  as  the  liaison  was  made  it  only  transmitted  the  German 
Trench  Battery. 

Owing  to  the  immediate  proximity  of  the  Balloon  and  of  the 
Groups,  Gueritot  posts  were  always  heard  by  the  Artillery  Groups, 
but  sometimes  so  weakly  that  they  would  not  have  been  heard  if 
numerous  radio  messages  had  been  sent  by  planes. 

(B)  Telephone  connection  with  the  Post-Command  imme- 
diately took  place;  was  always  preceded  and  then  duplicated  by 
runners. 

The  balloon  situated  by  the  side  of  the  artillery  in  the  middle 
of  the  Groups  constituted  a real  point  of  attraction  for  these,  hav- 
ing no  observation  posts.  They  then  took  the  initiative  to  con- 
struct themselves  a telephone  line  coming  from  the  winch;  these 
Groups  also  often  sent  officers  in  liaison  with  the  balloon  in  order 
to  give  useful  indications  to  the  observation  fire,  especially  for 
adaptation  fire.  Officers  from  Groups  also  came  to  the  balloon 
to  be  informed  as  to  the  progress  of  the  attack;  to  be  informed 
of  what  was  seen  by  the  observer,  etc.  As  . several  Groups  were 
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still  unaware  of  the  balloon  wireless  telegraphy,  the  observers 
received  orders  that  transmissions  be  effected  by  the  balloon  when 
the  liaison  was  made  with  the  Group  to  make  sure  of  the  receipt; 
they  alsO'  indicated  the  emplacements  where  the  panels  should 
be  located  for  the  adjustments  by  wireless  which  might  be  neces- 
sary. 

PERFORMANCE  OF  DUTIES. 

1 ° — Duties  of  the  Command. 

In  course  of  the  8th,  9th,  lOth  and  llth  days  of  attack,  the 
balloons  gave  information  which  was  very  much  appreciated  by  the 
Army  Corps  or  Infantry  Division  elements  (as  example:  obser- 
vations performed  by  balloon  3 8 during  these  four  days)  mark- 
ing out  panels  were  observed,  groups  of  men  were  spotted, 
the  work  of  the  tanks  followed,  besides  all  observations  referring 
to  the  general  work  of  attacks  and  rockets. 

The  close  touch  of  the  balloons  with  the  Post-Command, 
brought  this  information  instantaneously  to  the  Chief  of  Staff  or 
to  the  3rd  Bureau. 

Telephone  communications  permitted  this  instantaneous 
transmission  and  a complete  copy  of  the  information  was  often 
carried  off  immediately  by  runner,  this  owing  to  the  proximity 
of  the  Post-Command. 

The  result  of  this  was  that  the  balloon  became  for  most  of 
the  Division  the  eye  from  which  the  Command  could  see  the 
whole  of  the  battle  field;  although  this  role  of  the  balloon  was  not 
a new  thing  for  the  Army  Corps,  it  was  new  for  the  Divisions.  In 
the  sector,  the  balloon  is  above  all  a Divisional  Artillery  element. 
It  seldom  has  opportunity  of  furnishing  information  to  the  Com- 
mand of  the  Division. 

The  Division  balloon  has  not  only  surprised  the  Generals  Com- 
manding the  Division  by  the  information  it  could  give  and  the 
liaison  that  it  could  maintain,  but  they  were  especially  surprised 
at  the  rapid  progression  that  permitted  it  to  precede  the  Post- 
Command;  without  hesitation  took  position  at  4 kms.  from  the 
lines  in  the  middle  of  the  Groups  of  7Ss,  and  helping  these  to 
carry  out  the  adaptation  fire  as  soon  as  they  arrived. 

Therefore,  never  closer  connection  had  been  established  be- 
tween balloons  and  Division  Staffs;  the  result  of  this  close  con- 
nection was  that  the  balloon  became  a necesstiy  for  the  Division, 
the  latter  no  more  performing  the  least  operation  without  having 
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informed  the  balloon  of  all  the  details.  Passed  in  reserve  some 
Colonels  and  Chiefs  of  Battalion  of  Infantry  came  to  ascent  in 

their  balloon. 

2° — Duties  of  the  Artillery. 

The  work  to  be  done  for  the  benefit  of  the  artillery  was  the 
difficult  part;  but  largely  facilitated  by  the  situation  of  the  balloons 
in  the  middle  of  the  Groups.  The  wireless  transmission  of  the 
German  Trench  Battery,  the  telephone  communications  rapidly 
established  with  the  rapid  rate  fire  Heavy  Artillery  Groups,  and 
with  the  nearest  groups  gave  in  all  cases  immediate  results. 

As  soon  as  an  objective  was  signalled  by  wireless  telegraphy 
and  shots  fired  in  the  region  of  the  objective,  the  balloon,  al- 
though not  knowing  who  fired,  the  position  of  the  shots  was  sig- 
nalled by  wireless  telegraphy  with  indication  by  cardinal  points. 

The  objectives  will  be  signalled  according  to  the  case:  To 
the  Groups  firing  on  temporary  targets  (numerous  control  fire  of 
this  kind  has  been  made) ; to  the  Divisional  Artillery  or  to  the  Heavy 
Artillery,  which  immediately  notified  the  Group  of  observation  fire. 

In  course  of  one  day  only,  on  August  11th,  the  the  number 
of  observations  was  weak,  but  this  happened  because  on  that  day 
nearly  all  the  total  number  of  the  artillery  moved  without  being 
able  to  fire  according  to  the  balloon’s  signals. 


3° — Numerical  Results. 


9th  A.  C. 
Aug.  8. 

10°  A.  C. 
Aug.  8-25 

31°  A.  C. 
Aug.  8-25 

35°  A.  C. 
Aug.  8-25 

Adj-Count 
Batt.  ust. 
Batt. 

^dj-Count 
Batt.  ust. 
Batt.  ment. 

Adj-Count 
Batt.  ment. 
Batt. 

Adj-Coui\ 
Batt.  ment. 
BBatt. 

21  10  2 

271  105  12 

206  120  27 

304  122  41 

General  Totals — 802  batteries  spotted;  439  observation  fire. 


It  is  to  be  noted  that  there  being  no  ground  observation,  the 
non-functioning  of  the  sound  and  flash  ranges  section  gave  a 
particular  importance  as  to  the  marking  out  of  the  German  Trench 
Battery  by  the  balloon. 

On  the  whole,  what  characterized  the  observation  of  balloons 
from  the  8th  to  the  12th  of  August  was: 

1° — The  rapidity  of  the  progression  and  the  mainten- 
ance of  the  balloons  in  the  proximity  of  the  lines,  whence  the 
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possibility  to  carry  out  interesting  observations  in  spite  of 
unfavorable  circumstances. 

2° — Continuance  of  observation  and  particularly  the  con- 
tinuation of  the  work  for  the  benefit  of  the  artillery. 

3° — Close  liaison  between  the  balloons  and  Division  Post- 
Command,  as  the  balloon  would  endeavor  to  make  all  observa- 
tions in  course  of  all  attacks  for  the  profit  of  its  Division. 

On  the  other  hand,  the  balloon’s  position  in  the  middle  of  the 
Groups  or  beyond  the  heavy  artillery  facilitated  the  work  of  the 
artillery. 

JUST  ESTIMATE  OF  THE  BALLOON  PERSONNEL  IN  COURSE  OF 
THIS  ADVANCE. 

A — Balloon  Commanding^  Officers  of  Army  Corps. 

Remained  at  the  Corps  Command-Post  and  were  not  active 
enough,  and  remaining  toO'  short  a time  among  the  companies, 
so  as  to  guide  them,  to  find  out  their  needs  and  to  facilitate  their 
task;  also  giving  brief  orders  from  a distance,  fixing  points  of 
ascent,  points  of  cantonment. 

It  was  necessary  to  interfere  in  order  to  obtain  all  initiative  on 
behalf  of  the  Unit  Commanding  Officers. 

The  Balloon  Commanding  Officer  is  too'  much  like  an  element 
of  the  companies,  asking  for  their  report  at  a certain  hour. 

The  Balloon  Officers  ^ere  inclined  to  play  the  part  of  Intelli- 
gence Officers  instead  of  that  of  a Unit  Group  Commanding 
Officers. 

The  Balloon  Commanding  Officers  are  nevertheless  excusable. 

Their  Command  is  not  organized,  they  have  no  assistant,  and 
between  the  desire  of  permanence  at  the  Post-Command  or  at  the 
Army  Corps  or  to  follow  their  companies,  they  have  chosen  the 
permanence. 

B — 'Unit  Commanding  Officers. 

Have  all  shown  high  spirit,  having  clearly  understood  their 
part  in  the  battle,  glad  to  walk  ahead.  On  the  other  hand  they 
need  to  acquire  a practical  improvement  course,  a complete 
knowledge  of  their  role  regarding  the  functioning  of  a company 
while  in  progression.  They  do  not  know  how  tO'  organize  the 
liaisons,  not  understanding  at  first  the  capital  importance-  of  it  in 
a war  of  movement;  they  do  not  know  either  how  to  organize  the 
reconnaissance  of  their  itinerary  in  course  of  displacements. 
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C — The  Observers. 

Have  not  always  shown  all  the  go  expected  from  them.  The 
circumstances  proved  a great  number  to  be  indifferent  and  others 
would  not  understand  that  the  liaison  could  be  made  without  a 
light  with  only  two  or  three  kms.  walk. 

General  evenness  of  observers  is  the  weakest  point  in  the  Bal- 
loon Service  at  the  present  time. 

It  appeared  in  a particularly  striking  manner  in  course  of  this 
period  where  everyone  was  supposed  to  be  ready  and  to  act 
accordingly. 

To  be  exact,  it  must  be  stated  on  the  other  hand,  that  some  of 
the  observers  are  worthy  of  praise,  as  they  were  always  ready  to 
ascend  when  some  of  their  comrades  were  not  available. 

It  is  to  be  noted  that  for  a period  of  displacement,  the  actual 
number  of  observers  is  quite  insufficient;  a few  companies  only 
disposed  of  four  observers  (some  observers  being  in  schools, 
evacuated  or  on  leave.) 

Under  these  conditions,  perfect  liaisons  are  difficult  to  obtain, 
owing  to  the  constant  displacement  of  the  elements  with  which 
these  liaisons  must  be  maintained.  It  would  be  necessary  to  have 
five  observers  per  company.  One  observer  could  then  be  placed 
in  permanence  at  the  Division,  or  one  with  Heavy  Artillery.  This 
is  indispensible. 

D — Troop  Personnel. 

Proved  to  be  above  all  expectation.  In  spite  of  the  weariness, 
the  aeronauts  wanted  to  prove  that  they  could  advance  as 
quickly  and  even  quicker  than  the  other  troops.  When  the  com- 
panies had  to  be  placed  in  reserve,  although  very  tired,  they  were 
very  much  distressed  not  to  continue  the  progression. 

Material. 

As  usual  was  very  heavy.  The  companies  have  too  many 
vehicles  that  have  to  be  left  behind.  The  trailers  were  hindrances. 
A few  saddle  horses  were  unanimously  desired. 

Supply. 

Each  company  having  100  tubes  and  transversal  reserves  of  3 60 
tubes  having  been  constituted,  the  question  of  supply  was  only 
taken  into  consideration  after  the  first  days  of  advance.  At  this 
moment,  reconstruction  of  the  bridges  allowed  the  passage  of  a 
material  reserve  on  wheels,  beyond  Montdidier.  Gasoline  was 


THE  WEEKLY  BULLETIN 


Page  73 


delivered  there,  tubes  and  all  the  material.  As  soon  as  the 
railroad  was  rebuilt,  the  tube  depot  itself  was  removed  to 
MONTDIDIER. 

CONCLUSION. 

From  August  8th  the  advance  of  the  balloons  was  performed 
rapidly.  The  liaisons  were  well  maintained  with  the  elements  to 
which  disposal  of  the  balloons  had  been  placed. 

The  personnel  assigned  for  the  maneuvers  of  the  balloons  has 
accomplished  its  task  with  satisfaction.  Nothing  to  be  added  to 
what  has  been  said  about  the  rolling  material,  which  is  too  heavy 
and  had  to  be  left  behind  systematically. 

The  non-organization  of  the  Aerostation  Command  of  Army 
Corps  signalled  after  the  operations  of  March  and  April,  contin- 
ued to  be  a source  of  difficulties  that  individual  initiatives  are  not 
capable  to  resolve. 

(Signed)  MACHERAT. 

ANNEX. 

Displacements  of  companies  gave  rise  to  the  following  obser- 
vation. 

1 ° — The  Station  of  the  Company’s  Commanding  Officer. 

The  Commanding  Officers  of  companies  are  often  unfindable 
during  the  displacements.  They  secure  the  liaisons  or  make  for 
distance  reconnaissaance.  The  officer  in  charge  of  the  move- 
ment operation,  being  left  alone,  has  no  information  regarding  the 
situation  and  stops  sometimes  waiting  for  orders. 

On  the  other  hand,  the  observers  are  near  the  winch,  or  they 
are  charged  to  conduct  the  Park  convoy. 

The  station  of  the  Company’s  Commanding  Officer  during 
the  displacements  should  be  in  the  vicinity  of  the  balloon,  ahead 
most  of  the  time  with  liaison  agents  in  order  to  make  recon- 
naissance of  the  way;  there  he  can  best  act  and  receive  orders  or 
information  which  will  keep  him  informed  of  the  changes  in  the 
situation. 

The  observers  are  in  charge  of  the  liaisons  with  the  exception 
of  the  one  who  is  in  the  balloon  car  or  ready  to  ascend. 

(a)  One  observer  for  the  Division  or  for  Heavy  Artillery, 
with  two  cyclist  liaison  agents.  This  observer  keeps  the  Com- 
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manding  Officer  of  the  company  informed  of  the  situation  and 
transmits  the  orders. 

(b)  The  other  observers  establish  the  artillery  liaison  by 
keeping  in  close  touch  with  the  Groups. 

2° — The  Reconnaissance. 

The  Commanding  Officers  of  the  companies  do  not  take  enough 
advantage  of  the  halts  to  consider  in  detail  their  probable  itinerary 
before  the  displacement  is  to  be  effected.  (This  remark  applies 
especially  to  the  resumption  of  the  movement  on  August  27,  as 
the  Commanding  Officers  of  the  companies  contented  themselves 
with  too  superficial  reconnaissances  and  have  not  foreseen  the 
case  which  happened,  rain  and  wind.)  The  advance  was  per- 
formed, but  at  the  price  of  considerable  effort. 

3° — Moving  of  the  Parks. 

The  Commanding  Officers  of  the  companies  always  hesitate 
to  choose  for  their  parks  a good  road  distinct  from  the  track 
which  they  follow  with  their  balloon,  whence  slowness  and  diffi- 
culties which  often  necessitated  the  intervention  of  the  company 
to  free  the  vehicles,  which  could  easily  have  taken  a better  road. 

A Commanding  Officer  of  a company  brought  all  his  park  at 
about  4 kms.  from  the  lines,  then  reported  that  he  had  no  more 
gasoline.  This  lack  of  foreknowledge  compelled  him  to  supply 
with  extreme  urgency. 
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PERMEABILITY  OF  BALLOON  FABRICS.^ 

(General) . 

One  of  the  most  essential  characteristics  of  a balloon  envelope 
is  that  it  shall  be  gas  tight,  or  nearly  so.  Therefore  the  determina- 
tion of  the  permeability  of  balloon  fabrics  to  hydrogen,  which  is 
the  gas  used  in  the  modern  dirigible  and  kite  balloons,  is  of  first 
importance  in  determining  their  suitability  for  balloon  construc- 
tion. In  connection  with  a study  of  the  permeability  of  balloon 
fabrics  it  has  been  necessary  to  investigate  different  forms  of 
apparatus  and  the  influence  of  experimental  conditions  in  order  to 
interpret  test  results  intelligently. 

A great  many  materials  have  been  suggested  for  rendering 
fabric  gas  tight;  the  great  majority  of  balloon  envelopes,  however, 
are  made  from  rubber-coated  silk  or  cotton,  usually  the  latter. 
For  the  balloon  envelope,  two  plies  of  cloth  are  used  with  the 
gas-tight  rubber  film  between  them.  The  two  plies  may  be 
placed  parallel  to  each  other,  or  one  ply  may  be  placed  at  an  angle 
of  45  deg.;  the  biased  fabric  is  supposed  to  offer  greater  resistance 
to  tearing.  Usually  from  100  to  130  grams  of  rubber  per  square 
meter  are  placed  between  the  plies.  For  protecting  the  fabric  and 
the  gas-retaining  rubber  film  from  the  action  of  light,  heat,  mois- 
ture, etc.,  rubber  coatings  may  be  applied  on  the  outside;  further 
protection  is  sometimes  added  by  coating  the  inside  of  the  fabric 
also.  Lighter  single-ply  fabrics  are  sometimes  made  for  use  in 
balloonets  and  three-ply  fabrics  find  use  in  large  dirigibles  or 
supply  balloons. 

Goldbeater’s  skin  finds  some  application  in  dirigible  balloons 
of  the  rigid  type.  Oiled  fabrics  of  various  kinds,  as  well  as  fabrics 
coated  with  laquers  made  from  cellulose  acetate  or  nitrate,  have 
been  tried.  Various  coatings  have  also  been  applied  to  rubberized 


‘^'Extract  from  Aviation. 
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fabrics  with  a view  to  rendering  them  more  nearly  gas  tight  and 
increasing  their  durability.  However,  none  of  these  have  been 
found  entirely  successful. 

Theory  of  Permeability  Process. 

Gas  escapes  from  a balloon  envelope  through  leaks  in  valves, 
seams,  and  imperfections  in  the  fabric,  and  by  passage  through 
the  fabric.  Hydrogen  might  pass  through  the  fabric  by  diffusion 
through  minute  holes  in  a manner  similar  to  the  passage  of  a gas 
through  a porous  plate,  or  it  might  escape  by  solution  in  the  rub- 
ber film  with  subsequent  evaporation  from  the  other  side.  As  a 
matter  of  fact,  both  processes  occur  simultaneously.  The  escape 
of  hydrogen  through  openings  in  the  fabric  is  only  a case  of  gas 
effusion,  but  the  passing  of  hydrogen  through  the  rubber  of  the 
fabric  is  a very  different  phenomenon. 

Thomas  Graham,  in  1866,  investigated  the  flow  of  gases 
through  rubber  films  and  showed  that  it  was  a solution  phenom- 
enon and  not  a diffusion  phenomenon.  If  gases  passed  through 
rubber  films  by  diffusion  through  microscopic  holes,  their  relative 
rates  of  escape  should  be  approximately  inversely  proportional 
to  the  square  roots  of  their  densities.  Graham  showed,  how- 
ever, that  the  rates  of  penetration  of  different  gases  bore  no  rela- 
tion to  their  density.  He  found  the  relative  rates  of  penetration 
of  rubber  by  different  gases  to  be  as  follows: 


Nitrogen 1.0 

Methane 2.15 

Oxygen 2.56 

Hydrogen 5.50 

Carbon  dioxide 13.58 


The  rate  of  change  of  permeability  of  rubber  films  with 
change  of  temperature  is  also  much  greater  than  can  be  accounted 
for  by  the  diffusion  theory.  These  and  other  facts  have  shown 
that  gases  penetrate  rubber  by  first  dissolving  in  the  rubber. 

When  a rubber-coated  balloon  fabric  is  placed  in  contact  with 
hydrogen  on  one  side  and  air  on  the  other,  the  following  process 
is  substantially  what  occurs.  Both  the  hydrogen  and  the  oxygen 
and  nitrogen  of  the  air  dissolve  in  the  rubber  film  and  tend  to 
saturate  it  up  to  the  limits  determined  by  the  temperature  and 
by  the  partial  pressure  of  each  gas.  Each  gas  penetrates  the  rub- 
ber film  at  its  characteristic  speed,  and  when  it  reaches  the  oppo- 
site side  of  the  rubber  film  the  gas  evaporates  from  its  solution  in 
the  rubber  because  the  partial  pressure  of  the  gas  in  question  is 
substantially  zero.  More  of  each  gas  is  dissolved  continuously  on 
the  first  side  of  the  fabric  and  a dynamic  equilibrium  is  reached 
which  continues  so  long  as  fresh  air  and  fresh  hydrogen  are 
available  at  the  two  surfaces.  In  this  manner  hydrogen  passes 
through  the  rubber  to  the  air  side  and  air  passes  through  to  the 
hydrogen  side. 

Methods  of  Determining  Permeability. 

The  permeability  of  a balloon  fabric  may  be  defined  as  the  rate 
at  which  it  is  penetrated  by  a certain  gas;  except  when  stated 
otherwise,  this  gas  is  understood  in  this  paper  to  be  hydrogen. 
Permeability  will  be  expressed  in  terms  of  liters  of  hydrogen  per 
square  meter  per  24  hr.,  the  volume  of  hydrogen  being  corrected 
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to  the  standard  conditions  of  0 deg.  CC  and  760  mm.  mercury 
pressure. 

The  methods  in  use  for  the  determination  of  the  permeability 
of  balloon  fabrics  to  hydrogen  may  be  divided  into  two  classes: 
(1)  Methods  which  measure  the  rate  of  decrease  in  volume  of  a 
mass  of  hydrogen  separated  from  the  atmosphere  by  a definite  area 
of  the  fabric;  or  (2)  Methods  which  measure  by  chemical  or 
physical  means  the  volume  of  hydrogen  passing  through  a definite 
area  of  fabric  in  a given  period. 

The  two  methods  may  be  characterized  as  the  volume  loss  and 
penetration  methods  respectively.  According  to  the  definition  of 
permeability  just  given  the  volume-loss  method  does  not  measure 
the  permeability  of  a fabric  because  in  the  volume-loss  method  the 
quantity  measured  is  the  volume  of  hydrogen  escaping  minus  the 
volume  of  air  passing  into  the  hydrogen  chamber.  What  it  meas- 
ures is  the  difference  in  the  permeability  of  the  fabric  to  hydrogen 
and  air.  Accordingly,  any  result  obtained  with  this  method  will  be 
characterized  as  the  “volume-loss”  permeability. 

(a)  VOLUME-LOSS  METHODS:  The  most  widely  used  appa- 
ratus for  applying  the  volume  loss  method  is  known  as  the  Renard- 
Surcouf  balance.  It  consists  of  the  bell  of  a small  gas  holder 
mounted  on  one  arm  of  a balance;  the  top  of  the  bell  is  closed  by 
the  fabric,  under  test.  The  bell  moves  up  and  down  in  an  annular 
space  filled  with  water;  the  annular  container  is  attached  to  the 
base  of  the  balance.  The  bell  is  first  filled  with  hydrogen  by 
alternately  filling  and  emptying  until  the  air  has  been  displaced. 
The  proper  pressure  is  then  obtained  by  adding  weights  to  the 
opposite  balance  arm.  As  hydrogen  escapes,  the  bell  sinks,  and 
the  pointer  moves  over  a calibrated  scale  indicating  the  volume 
loss.  The  apparatus  should  be  kept  in  a constant  temperature 
chamber. 

(b)  PENETRATION  METHODS:  The  various  forms  of  appa- 
ratus for  applying  the  penetration  methods  all  employ  a cell  which 
is  divided  by  the  fabric  into  two  chambers.  In  one  of  these  cham- 
bers an  atmosphere  of  hydrogen  is  maintained  at  a definite  pres- 
sure. Through  the  other  chamber  is  passed  a stream  of  air  which 
carries  away  the  hydrogen  as  it  penetrates  the  fabric.  The  amount 
of  this  hydrogen  is  determined  by  burning  it  to  form  water  and 
weighing  the  water  after  absorption  in  some  suitable  medium,  or 
the  percentage  of  hydrogen  is  determined  in  the  stream  of  air 
passing  over  the  fabric. 


BALLOON  BARRAGE.^ 

From  British  Summary  of  Air  Intelligence,  November  2,  1918. 

From  recent  reports  it  appears  that  the  defense  of  some  indi- 
vidual factories  in  Germany  by  balloon  barrage  (Luftwherr)  is 
carried  out  on  the  following  lines: 

Balloons  are  let  up  at  intervals  of  about  400  yards  in  a rough 
circle  around  the  objective  to  be  defended,  the  radius  of  the  circle 
varying  with  the  size  of  the  factory. 

Thus,  at  Oppau,  the  chemical  works  are  defended  by  balloons 
situated  in  a circle,  with  a radius  of  l,500  yards  from  the  center 


'^'Summary  of  Air  Information,  No.  97,  November  6,  1918. 
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of  the  works. 

The  average  height  of  the  balloons  appears  to  be  about  4,000 
to  5,000  feet,  but  pilots  report  having  sighted  a balloon  barrage 
at  a height  of  6,000  to  8,000  feet. 

In  addition  to  the  cable  connecting  the  balloon  with  the  winch, 
a Supplementary  cable,  fastened  to  the  ground  some  distance  from 
the  winch,  is  used  to  keep  the  balloon  steady. 

Horizontal  wires  connect  adjacent  balloons,  and  it  is  believed 
that  vertical  wires  are  suspended  from  these  horizontal  wires, 
forming  a species  of  net. 

The  horizontal  wires  are  electrified,  though  the  object  ot  this 
electrification  is  not  apparent. 

One  report  states  that  the  power  station  of  the  Bayer  s chem- 
ical works  at  Leverkuson  is  provided  with  an  aerial  about  4 50  feet 
high,  from  the  top  of  which  electric  cables  lead  the  current  to  the 
nacelle  of  each  balloon.  Notices  have  also  appeared  in  the  Mann- 
heim press  warning  the  population  not  to  touch  any  of  the  wires 
used  in  connection  with  the  balloon  barrage,  as  they  are  charged 
with  a strong  electric  current. 


REPORT  ON  THE  AVORIO-PRASSONE  BALLOON. 

HEADQUARTERS, 

UNITED  STATES  ARMY  BALLOON  SCHOOL, 
FORT  OMAHA,  NEBRASKA. 


SPECIAL  ORDERS 

November  13,  1918. 

No.  316 

EXTRACT. 

•x-  -x- 

2.  A Board  of  Officers  is  hereby  appointed  to  report  upon 
the  tests  made  with  the  Italian  A.  P.  Balloon. 

Detail  for  the  Board: 

Captain  Frederic  DeP.  Townsend,  A.S.,  A. 

1st  Lieut.  George  B.  Harrison,  A.S.,  A. 

2nd  Lieut.  George  D.  Kingsland,  A.S.,  A. 

2nd  Lieut.  James  C.  Cluck,  A.S.,  A. 

The  report  will  include  observation  on  the  following  features: 

(a)  Construction;  fabric;  cordage;  adjustments. 

(b)  Bedding  and  mooring. 

(c)  Flying  qualities. 

(d)  Eccentricities. 

(e)  Advantages  and  disadvantages  over  other  types. 

(f)  Recommendations. 

•X-  * -K- 

By  Order  of  Lieutenant  Colonel  Wuest: 

D.  A.  HORNING, 

1st  Lieut.,  A.S.,  A.,  Adjutant. 

1.  The  Board  of  Officers  so  constituted  held  meetings  at 
Florence  Field  Headquarters  November  16,  18,  20  and  21,  1918, 
to  consider  features  of  tests  made  with  the  Avorio-Prassone  type 
of  captive  balloon.  This  balloon.  No.  3 03,  was  inflated  at  Florence 
Field  October  14,  I9l8,  and  has  been  flown  under  varying  condi- 
tions, including  very  severe  winds,  and  also  tried  as  to  maneuver- 
ing and  mooring  qualities.  It  was  flown  in  the  most  difficult  posi- 
tions, where  Caquot  type  balloons  invariably  dived,  and  was  put 
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up  in  winds  as  high  as  22  to  26  meters  per  second.  With  two 
observers  under  favorable  conditions  it  reached  an  altitude  of 
1,250  meters  without  attaining  its  lift  limit,  and  without  an 
observer,  but  90.72  kg.  of  ballast  in  the  basket  and  under  unfavor- 
able conditions  attained  an  altitude  of  1,830  meters.  It  was  maneu- 
vered in  strong  winds,  both  with  the  grab  ropes  and  with  the 
spider.  It  was  bedded  where  observation  could  be  made  of  an 
open  sweep  of  the  wind  and  of  effect  of  very  rainy  weather  and 
varying  temperatures.  The  tests  thus  carried  out  were  consid- 
ered by  the  Board. 

2.  As  to  features  concerning  (a)  Construction,  fabric,  cord- 
age, adjustments,  the  following  conclusions  were  reached: 

The  Avorio-Prassone  balloon  is  broadly  a,  spherical  type  of 
construction  stabilized  by  an  empannage  consisting  of  a cone  car- 
rying fins  and  rudder  which  are  filled  with  air.  Its  spherical  quali- 
ties make  for  a simpler  construction  than  in  the  Caquot,  as  does 
the  absence  of  suspension  bar.  This  means  much  faster,  truer 
and  cheaper  manufacture.  There  is  greater  likelihood  in  emer- 
gency manufacture  of  turning  out  satisfactory  A.  P.  balloons  than 
those  of  the  Caquot  type.  A noticeable  difference  in  construc- 
tion is  that  the  envelope  is  three  ply  and  the  fins  are  two  ply. 
The  rigging  band  is  radically  different  from  the  Caquot,  following 
more  nearly  the  Parseval  type  and  being  composed  of  a series  of 
arches  curvey  to  equalize  the  load  carrying  and  with  fabric- 
enclosed  cable  instead  of  battonets,  and  rope.  The  suspension 
lines  are  not  crowsfeet,  but  are  all  single  lines,  and  the  attach- 
ments are  extremely  simple.  The  construction  is  commendable 
for  its  simplicity,  facility  of  manufacture  and  overcoming  of  such 
trouble  as  nose  diving  and  erratic  landing. 

With  fabric  of  equal  weight  per  yard  it  is  estimated  that 
approximately  5o  kg.  less  weight  is  required  to  manufacture  an 
A.  P.  balloon  than  a Caquot  of  equal  capacity.  The  three-ply 
fabric  used  in  the  gas  envelope  is  so  doubled  that  the  bias  ply  is 
in  the  center  with  a gas  film  or  rubber  film  on  each  side  of  it. 
The  presence  of  two  gas  films  insures  less  permeability  than  can 
be  obtained  in  two-ply  fabric  with  one  gas  film.  The  outside  gas 
film  protects  the  inside  one  from  action  of  the  elements,  and  the 
gas  holding  qualities  of  the  fabric  thereby  extended  over  a longer 
period  of  time.  The  two-ply  fin  fabric  is  doubled  on  the  bias, 
adding  greatly  to  the  strength  of  the  fin,  lessening  the  chance  of 
bursting  because  of  interior  air  pressure,  and  overcoming  the 
trouble  recently  experienced  at  Fort  Omaha  with  fine  so  porous 
trouble  recently  experienced  at  Fort  Omaha  with  fins  so  porous 
could  be  obtained  as  to  the  tensile  strength  of  the  Italian  fabric. 

The  amount  of  cordage  used,  as  well  as  the  amount  of  work 
required,  to  rig  the  A.  P.  balloon  is  materially  less  than  that 
required  for  the  Caquot  type.  Italian  hemp  is  used,  and  there  is 
accordingly  a tendency  in  the  Italian  construction  to  leave  contact 
points,  both  between  ropes  and  on  metal  rings,  bare  instead  of 
parceling  and  serving.  This  is  partly  met  by  covering  with  leather, 
but  in  American  construction — and  certainly  if  any  Manila  hemp 
be  used — chaffing  patches  and  parceling  should  be  utilized. 

Adjustments  in  the  rigging  for  the  winch  and  basket  suspen- 
sions are  extremely  simple.  There  are  no  knots  to  slip  and  cause 
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an  unequal  distribution  of  strain  which  may  be  true  in  the  Caquot 
balloon. 

The  method  of  adjustment  of  the  valve  adjusting  line  is  fully 
as  simple  as  that  of  the  Caquot,  and  apparently  it  has  no  objec- 
tionable features.  The  valve  is  of  simple  butterfly  type,  and  en- 
tirely of  wood  except  for  rubber  springs,  and  weights  10.5  lbs. 
as  compared  with  18  lbs.  weight  of  the  American  all-metal  valve 
of  the  Caquot  type  R. 

3.  Observations  on  (b)  Bedding  and  Mooring,  showed  clearly 
greater  simplicity  than  in  caring  for  the  Caquot  type.  All  that  is 
necessary  to  bed  down  an  A.  P.  balloon  so  far  as  character  of 
bedding  and  mooring  is  concerned  is  the  selection  of  an  ordinary 
space  (level)  of  ground,  cup  shaped  or  slightly  rounded,  and  the 
insertion  of  stakes  or  screw  pickets  at  intervals  which  may  be 
merely  stepped  off  to  correspond  with  the  distances  between  camp- 
ing ropes.  Seventeen  of  these  stakes  or  screw  pickets  are  driven, 
seven  on  each  side,  one  at  the  nose  and  two  at  the  tail.  An  addi- 
tional stake  or  picket  half  way  between  the  two  at  the  tail  and 
two  others  equi-distant,  right  and  left  from  the  one  at  the  nose 
makes  a reversable  bed  on  which  the  balloon  may  be  faced  on 
either  direction  as  weather  may  demand.  When  the  balloon  is 
brought  to  the  bed  ready  for  mooring  it  is  hauled  down  and  the 
camping  ropes  are  inserted  through  the  picket  eyes  or  hitched 
around  stakes,  pulled  taut  and  caught  with  a picketing  hitch.  Sand 
bags  are  attached  and  the  balloon  is  easily  handled  in  construction 
or  expansion  of  the  bed. 

A water-proofed  ground  cloth  is  provided  which  is  attached 
to  the  balloon  by  hooks  inserted  into  camping  rings  in  patches 
on  the  balloon;  this  serves  also  to  protect  all  rigging  from  the 
weather. 

Nursing  the  balloon  is  unnecessary.  The  Italians  claim  that 
the  A.  P.  balloon  is  topped  up  about  once  every  eight  days.  While 
in  use  every  day  in  very  severe  weather  at  Florence  Field  for 
nine  days  no  additional  gas  was  put  into  A.  P.  No.  303.  A special 
test  was  then  made,  as  this  was  followed  by  a considerable  drop 
in  temperature  20  tubes  were  put  into  the  balloon. 

The  A.  P.  balloon  may  be  moored  in  more  exposed  positions  as 
to  sweep  of  wind  than  the  Caquot  type  and  with  the  aid  of  only 
large  stakes  which  may  be  made  whenever  timber  can  be  had. 

4.  (c)  Flying  Qualities;  These  appear  to  excel  the  Caquot 
type  except  when  flying  slack  of  gas  in  a fresh  or  strong  wind, 
when  the  A.  P.  balloon  will  drift  appreciably  more  than  a Caquot! 
This  may  be  overcome  in  the  main  by  topping,  but  it  is  question- 
able whether  the  Italian  balloon  rides  as  well  in  rough  weather 
as  the  Caquot.  On  the  other  hand,  it  can  ordinarily  make  better 
altitude  and  undoubtedly  is  landed  much  better  in  bad  winds. 
Under  fairly  favorable  conditions  the  A.  P.  balloon  has  been  found 
on  comparative  tests  on  Florence  Field  to  make  higher  altitude 
by  at  least  30  per  cent  than  the  Caquot  balloon. 

Certain  positions  on  Florence  Field  have  been  prohibited  for 
Caquot  balloons  because  of  their  certain  tendency  to  pitch  and 
dive,  one  or  two  accidents  having  occurred  because  of  this.  The 
A.  P.  balloon  was  flown  from  these  positions  in  worse  conditions 
than  were  applied  to  the  Caquot,  and  the  A.  P.  behaved  remark- 
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ably  well,  coming  down  safely  and  without  any  pitching  or  diving. 
There  is  no  tendency  toward  nose  cupping  which  at  times  affects 
the  Caquot.  The  A.  P.  balloons  will  sway  at  times  and  are  very 
sensitive  to  varying  winds,  probably  not  holding  as  steadily  for 
the  benefit  of  the  observer  in  gentle  winds  as  will  the  Caquot  with 
its  greater  broadside. 

The  flying  qualities  of  the  A.  P.  balloon  are  evidently  better 
than  the  Caquot  for  use  in  mountainous  or  constricted  locations 
where  the  landing  currents  are  likely  to  be  bad. 

The  A.  P.  method  of  suspension  makes  flying  without  a basket 
possible,  thereby  offering  lessened  weight  by  sending  an  observer 
up  in  a sling  if  extreme  altitude  is  desired  This  will  have  possi- 
bilities in  anti-aircraft,  meteorological,  signaling  or  other  special 
uses. 

The  A.  P.  balloon  was  flown  in  winds  blowing  up  to  26  meters 
per  second  and  under  conditions  in  which  on  prior  occasions 
M.  and  R.  Caquots  have  broken  away  through  parting  of  the 
cordage. 

For  the  observer  the  A.  P.  balloon  appears  to  offer  better  alti- 
tude on  the  whole,  a steadier  basket— -although  this  is  marred  by 
the  flapping  of  the  fins  in  a strong  wind,  a vibrating,  but  not  side- 
swing motion  being  noticed — and  generally  better  ability  to  keep 
the  glasses  on  the  target.  The  baskets  now  furnished  with  the 
Caquots  are  quite  unsatisfactory  in  cold  weather,  the  thin  lining 
offering  little  protection.  The  A.  P.  basket  is  lined  with  heavy 
felt,  which  makes  a very  noticeable  difference  in  winter  weather. 

5.  (d)  Eccentncities:  A simple  form  of  automatic  valve  con- 

trol on  the  cone  releases  air  from  the  fins  at  a pressure  of  7 mm. 
This  is  effected  by  a weight  which  is  raised  by  the  air  pressure. 
It  was  evidently  too  low  a pressure  release  for  the  high  winds 
prevailing  at  Omaha,  for  the  air  was  released  so  that  the  fins 
flapped  badly,  and  the  rudder  was  but  partly  filled  and  flapped 
badly.  There  are  no  vents  in  the  A.  P.  fins  and  the  wind  impact 
and  flapping  motion  communicated  an  up-and-down  vibration  to 
the  basket,  which  was  increased  to  a decided  jerk  in  a wind  of 
more  than  22  meters  per  second.  The  A.  P.  fins  are  ordinarily 
filled  by  use  of  a hand  blower  before  the  balloon  is  taken  off  the 
bed,  but  vents  similar  to  those  on  a Caquot  have  been  put  in  the 
A.  P.  fins  and  rudder;  the  fins  fill  readily  in  the  air  and  appear  to 
ride  with  greater  steadiness,  but  opportunity  has  not  been  afforded 
to  gie  thorough  trial.  Both  balloonet  and  stabilizers  have  cloth  air 
traps  on  scoops  which  allow  air  to  enter  and  then  hold  it  from 
escaping. 

The  valve  of  the  A.  P.  balloon  requires  considerable  time  for 
insertion,  as  the  reinforcing  patches  are  cemented  to  the  envelope 
fabric  of  the  balloon.  When  the  valve  is  removed  considerable 
time  is  spent  in  cleaning  reinforcing  and  fabric.  The  designers 
have  planned  for  little  occasion  to  remove  the  valve,  but  if  it 
should  be  necessary  to  remove  the  valve  several  times  during  the 
life  of  the  balloon  the  cleaning  process  would  be  detrimental  to 
the  fabric. 

A gas  pressure  tube,  which  by  distension  serves  as  an  indi- 
cator for  inflation,  is  attached  to  the  bottom  and  retained  inside 
by  a small  sieve.  It  is  doubtful  whether  the  advantage  of  this  over- 
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comes  the  possibility  of  gas  leakage  ^ through  the  additional  en- 
velope opening. 

The  inflation  sleeve  is  placed  toward  the  rear,  and  while  this  is 
somewhat  inconvenient  in  topping  up  it  is  desirable  to  preserve 
smoothness  of  shape  of  the  nose  of  the  balloon. 

Running  the  rigging  band  as  a number  of  inverted  catenaries 
has  already  been  mentioned.  In  addition  to  broader  distribution 
of  the  load  the  application  of  cable  in  place  of  hemp  and  battonets 
aids  in  reducing  replacement  work. 

The  only  metal  on  the  balloon  itself,  aside  from  the  fabric- 
covered  cable  in  the  rigging  band  and  fabric-covered  rings  is  the 
holder  of  the  inspection  window. 

The  envelope  is  made  in  gore  pattern  only.  The  cone  or  ‘‘false 
tail”  to  which  the  stabilizers  are  attached  is  actually  the  means  of 
air  passage  between  stabilizers. 

The  rip  panel  is  triangular  and  set  outside  on  the  nose. 

The  pull  of  the  balloon  when  held  near  the  ground  is  partly 
counteracted  by  sand  bags  hung  so  that  by  pulling  a pin  they  may 
be  released  quickly  upon  ascent. 

6.  (e)  Advantages  and  Disadvantages  Over  Other  Types  may 

be  summarized  as  follows: 

Advantages. 

Economy  and  rapidity  of  manufacture  with  less  likelihood  of 
manufacturing  error. 

Three-ply  envelope  fabric  and  two-ply  stabilizer  fabric,  assuring 
longer  life,  less  permeability  and  greater  safety. 

Simplicity  of  construction,  rigging  and  handling. 

Gas  economy.  So  far  as  a comparison  could  be  instituted  with 
a new  type  R Caquot  brought  to  Florence  Field  about  the  same 
time  and  having  equivalent  gas  purity  the  Caquot  required  about 
60  per  cent  more  gas  and  attention  in  topping  up.  The  A.  P. 
was  used  more  frequently  than  the  Caquot. 

Absence  of  diving,  pitching  and  hitting  the  ground.  The 
A.  P.  balloon  will  doubtless  ride  over  the  winch  on  landing  if  a 
winch  driver  is  accustomed  to  handling  the  Caquot  type,  for  he 
will  bring  the  balloon  down  much  closer  than  he  should.  Other- 
wise there  is  a decided  advantage- as  to  landings.  The  lack  of  nose 
cupping  is  also  an  advantage. 

The  rigging,  in  addition  to  being  simpler,  has  less  air  resist- 
ance than  other  types,  has  less  replacement  and  is  more  easily 
replaced.  The  lack  of  numerous  knots  is  a decided  rigging  ad- 
vantage over  the  Caquot. 

A smaller  maneuvering  field  and  more  simply  prepared  and 
rigged  bed  are  great  advantages.  Selection  and  preparation  are 
absurdly  simple  as  far  as  the  balloon’s  requirements  are  concerned. 

An  increased  ceiling,  except  possibly  in  strong  winds  and  pos- 
sibilities of  use  for  high  altitude  have  already  been  mentioned. 
An  A.  P.  balloon  which  had  been  used  for  observation  work  was 
sent  up  abroad  under  favorable  conditions  and  without  a basket, 
reaching  an  altitude  of  about  3,9So  meters  with  a 5.5  mm.  cable. 
Disadvantages. 

Chafing  of  rigging  where  crossing  and  against  fabric.  It  seems, 
to  have  been  originally  the  design  of  Major  Avorio  and  Engineer 
Prassone  to  protect  all  chafing  points  either  with  fabric  or  leather, 
the  latter  to  be  used  where  rigging  is  attached  to  rings.  This  has 


Page  Fourteen 


THE  WEEKLY  BULLETIN 


been  since  partly  abandoned  in  the  A.  P.  balloon  sent  to  Fort 
Omaha,  and  chafing  has  been  noticed.  It  may  be  overcome  by 
proper  parceling  and  serving. 

Flapping  of  fins.  Probably  an  adjustment  of  the  automatic 
air  valve  and  the  addition  of  quiver  ports  will  remove  this.  Other- 
wise it  is  a noticeable  disadvantage  in  bad  winds. 

Drift  in  strong  winds.  This  is  greater  than  the  Caquot,  especi- 
ally when  the  A.  P.  is  slack  of  gas.  Notwithstanding  this  an  alti- 
tude, with  one  observer  and  four  sacks  of  ballast,  of  practically 
1,000  meters  was  reached  with  the  A.  P.  in  25  to  26  meters  per 
second. 

7.  The  Board  recommends  that  Consideration  be  given  to  the 
use  of  the  Avorio  Prassone  balloon,  not  necessarily  supplanting 
the  Caquot  type,  but  where  bad  wind  currents  prevail  as  a general 
condition  and  especially  if  needed  for  experimental  work  or  in 
meteorology  or  apron  defense. 

Recommendation  is  made  that  improvements  which  have  been 
developed  such  as  quiver  ports,  rigging,  etc.,  be  applied  and  tested 
on  the  A.  P.  balloon  where  it  seems  desirable  for  improvement. 

Recommendation  is  made  that  the  Italian  method  of  lining  the 
basket  for  cold  weather  be  adopted. 

In  case  the  A.  P.  balloon  is  adopted  recommendation  is  made 
that  the  gas  pressure  tube  be  abandoned,  thereby  saving  one  open- 
ing of  the  envelope  and  decreasing  possibility  of  leakage,  and  that 
the  American  type  of  valve  now  used  on  the  Caquot  be  adopted 
instead  of  the  butterfly  valve,  but  placed  in  the  same  position  on 
the  envelope. 

A print  showing  details  of  the  Avorio-Prassone  balloon  is 
attached  to  this  report,  which  is  submitted  this  21st  day  of  Novem- 
ber, 1918. 

F.  DeP.  TOWNSEND, 

Captain,  A.S.,  A. 

GEO.  B.  HARRISON, 

1st  Lieut.  A.S.,  A. 

GEORGE  B.  KINGSLAND, 

2nd  Lieut.  A.S.,A. 

J.  C.  CLUCK, 

APPROVED:  2nd  Lieut.  A.S.  A. 

JACOB  W.  S.  WUEST, 

Lieut.  Col.  Signal  Corps,  Commanding. 


WEATHER  FOLKLORE— CLOUDS* 

Clouds  Are  the  Storm  Signals  of  the  Sky. 

In  the  United  States,  and  more  especially  in  the  middle  and 
northern  districts,  true  cirrus  and  cirro-stratus  clouds  are  almost 
invariably  observed  moving  from  points  between  southwest  and 
northwest.  The  appearance  of  clouds  of  this  type  indicates  the 
presence,  or  at  least  the  partial  development,  of  a barometric  de- 
pression to  the  westward.  They  are  formed  by  the  condensation, 
in  high  altitudes  and  at  low  temperatures,  of  the  moisture  in  the 
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air  that  overflows  and  is  projected  eastward  from  areas  of  low 
barometric  pressure.  When  the  depressions  possess  sufficient 
strength,  rain  or  snow  follows  the  appearance  of  the  clouds  within 
eighteen  to  thirty-six  hours.  In  such  cases  the  cirrus  clouds 
appear  to  thicken  and  merge  into  cirro-stratus,  then  into  alto- 
stratus,  and  finally  into  stratus  and  nimbus,  when  precipitation 
begins.  The  lower  clouds  possess  but  little  value  as  rain  indicators 
for  the  reason  that  they  usually  come  with  the  rain  or  precede  by 
very  short  periods  the  beginning  of  precipitation. 

Mackerel  scales  and  mare’s  tails 
Make  lofty  ships  carry  low  sails. 

Mackerel  clouds  in  sky. 

Expect  more  wet  than  dry. 

A mackerel  sky, 

Not  twenty-four  hours  dry. 

When  cirrus  merge  into  cirro-stratus,  and  when  cumulus  in- 
crease toward  evening  and  become  lower,  expect  wet  weather. 

After  fine,  clear  weather  the  first  signs  in  the  sky  of  a coming 
change  are  usually  light  streaks,  curls,  wisps,  or  mottled  patches 
of  white  distant  clouds,  which  increase  and  are  followed  by  an 
overcasting  of  murky  vapor  that  grows  into  cloudiness.  Usually 
the  higher  and  more  distant  such  clouds  seem  to  be,  the  more 
gradual  but  general  the  coming  change  of  weather  will  prove. — 
Fitzroy, 

When  cirro-cumulus  clouds  appear  in  winter,  expect  warm  and 
wet  weather.  When  threads  of  cirrus  clouds  are  brushed  back 
from  a westerly  direction,  expect  rain  and  wind. 

If  cirrus  clouds  dissolve  and  appear  to  vanish,  it  is  an  indication 
of  fine  weather 

The  longer  the  dry  weather  has  lasted,  the  less  is  rain  likely  to 
follow  the  cloudiness  of  cirrus. 

If  cirrus  clouds  form  in  fine  weather  with  a falling  barometer, 
it  is  almost  sure  to  rain.— Howard. 

When  cloud  streamers  point  upward,  the  clouds  are  falling,  or 
descending,  and  rain  is  indicated;  when  clouds  point  downward, 
the  clouds  are  ascending,  and  dry  weather  is  indicated. 

When  on  clear  days  isolated  clouds  drive  over  the  zenith  from 
the  rain-wind  side,  rain  or  snow  will  follow  within  twenty-four 
hours,  more  likely  within  a few  hours. 

Clouds  against  the  wind  indicate  rain. 

It  will  not  rain  much  as  long  as  the  sky  is  clear  before  the  wind; 
but  when  clouds  fall  in  against  the  wind,  rain  will  soon  follow. 

Evening  red  and  morning  gray 
Will  set  the  traveler  on  his  way; 

But  evening  gray  and  morning  red 
Will  bring  down  rain  upon  his  head. 

When  it  is  evening,  ye  say  it  will  be  fair  weather,  for  the  sky  is 
red;  and  in  the  morning  it  will  be  foul  weather  today,  for  the  sky  is 
red  and  lowering.— Matthew,  xvi,  2,  3. 

When  a heavy  cloud  comes  up  in  the  southwest,  and  seems  to 
settle  back  again,  look  out  for  a storm. 
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If  clouds  at  the  same  height  drive  up  with  the  wind,  and  gradu- 
ally become  thinner  and  descend,  expect  fine  weather. 

If  the  upper  current  of  clouds  come  from  the  northwest  in  the 
morning,  a fine  day  will  ensue. 

A sky  covered  with  clouds  need  not  cause  apprehension,  if  the 
latter  are  high,  and  of  no  great  density,  and  the  air  is  still,  the 
barometer  at  the  same  time  being  high.  Rain  falling  under  such 
circumstances  is  generally  light,  or  of  not  long  continuance. — 
Jenyns. 

If  two  strata  of  clouds  appear  in  hot  weather  to  move  in 
different  directions,  they  indicate  thunder. 

If  clouds  float  at  different  heights  and  rates,  but  generally  in 
opposite  directions,  expect  heavy  rains. 

When  you  observe  greenish-tinted  masses  of  composite  clouds 
collect  in  the  southeast  and  remain  there  for  several  hours,  expect 
a succession  of  heavy  rains  and  gales. 

When  the  cumulus  clouds  are  smaller  at  sunset  than  they  were 
at  noon,  expect  fair  weather. 

When  cumulus  clouds  become  heaped  up  to  leeward  during  a 
strong  wind  at  sunset,  thunder  may  be  expected  during  the  night. 

Well-defined  cumulus  clouds  forming  a few  hours  after  sun- 
rise, increasing  toward  the  middle  of  the  day,  and  decreasing  to- 
ward evening  are  indicative  of  settled  weather;  if  instead  of  sub- 
siding in  the  evening  and  leaving  the  sky  clear  they  keep  increas- 
ing, they  are  indicative  of  wet. — Jenyns. 

Clouds  upon  hills,  if  rising,  do  not  bring  rain;  if  falling,  rain 
follows. 
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NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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BALLOON  OPERATIONS  DURING  AN  OFFENSIVE  MOVEMENT.* 

SIXTH  BALLOON  COMPANY 

AMERICAN  E.  F.,  FRANCE 

Sept.  19th,  I9l8. 

1.  Pursuant  to  instructions,  the  following  report  is  submitted 
concerning  the  deductions  resulting  from  the  experience  gained 
while  maneuvering  a balloon  during  the  recent  St.  Mihiel  offensive. 
Location  of  Balloon  Bed  First  Consideration  in  Selection  of  Camp. 

2.  (Balloon  Beds.)  The  open  warfare  necessitating  the  move- 
ment of  a Balloon  Company  to  hold  its  position  in  the  sector  and 
with  the  unit  or  the  organization  to  which  it  is  assigned,  presents 
a problem  in  the  choice  of  balloon  beds.  Circumstances  necessi- 
tate that  during  an  advance,  they  are  often,  if  not  always,  chosen 
at  night,  and  consequently  must  be  placed  near  where  the  com- 
pany is  camped,  and  in  a position  very  close  to  the  main  road.  A 
low  spot  is  desirable  for  wind  protection,  but  is  undesirable  be- 
cause it  may  be  damp  and  muddy.  If  a place  can  be  found  as  a 
sort  of  corner  or  nook  among  trees,  other  minor  considerations 
should  be  sacrificed  and  such  place  chosen  instead.  A ravine  or 
small  valley  among  hills  is  desirable,  provided  the  ridges  are  not 
too  far  apart  so  as  to  allow  the  wind  to  sweep  down.  If  the  ground 
slopes,  the  nose  of  the  balloon  should  be  toward  the  rise  of  the 
slope,  regardless  of  the  direction  of  the  prevailing  wind,  but  an 
effort  should  be  made  to  have  the  nose  of  the  balloon  headed  into 
the  direction  of  the  prevailing  wind,  and  also  on  the  rise  of  the 
slope.  In  the  event  it  becomes  necessary  to  bed  the  balloon  in  an 
open  flat  field,  the  nose  must  be  headed  into  the  wind  to  secure 
the  best  factor  of  safety.  Places  may  be  found  in  sunken  fields 
where  they  are  not  too  wet,  or  alongside  of  built-up  or  raised  roads 
so  as  to  secure  partial  wind-break  protection  from  either  the  road 
or  the  surrounding  terrain.  Even  brush  is  to  be  considered  as  a 
wind-break,  and  if  there  are  no  trees  and  the  terrain  is  not  other- 
wise desired,  an  opening  in  a patch  of  shrubbery  or  high  brush 
will  make  an  excellent  balloon  bed.  Care  should  be  taken  to  avoid 
as  much  as  possible  ditches  or  other  wet  spots  that  have  a tend- 
ency to  make  the  balloon  wet  and  cause  the  balloonet  to  stick 
to  the  diaphragm  of  the  balloon,  as  it  is  difficult  for  the  air  to^  fill 
out  the  balloonet,  and  gives  the  balloon  a flabby  appearance, 
resembling  an  insufficiency  of  gas,  and  making  the  balloon  difficult 
to  handle  for  a time  being  at  least.  Only  a few  trees  well  placed 
will  form  a sufficient  wind-break.  In  considering  the  action  of  the 
wind,  it  is  of  more  importance  to  avoid  a wind  sweeping  under 
the  balloon  than  one  striking  the  side  of  the  balloon.  A general 
survey  of  the  terrain  within  several  hundred  yards  of  the  imme- 
diate vicinity  in  which  the  camp  is  to  be  pitched,  will  nearly  always 
disclose  some  spot  as  a preferable  one  for  the  balloon  bed,  and  it 
should  be  given  primary  consideration  in  the  lay-out  of  the  camp, 
and  if  circumstances  permit,  the  camp  should  be  laid  out  at  a place 
where  there  is  a good  balloon  bed,  or  an  opportunity  to  make  a 
good  balloon  bed,  rather  than  the  balloon  bed  should  be  laid  out 
where  there  is  a good  camp. 

3.  (Survey  and  Reconnaissance  of  Roads.)  As  far  as  possible 
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the  Maneuvering  Officer  and  Company  Commander  should  make 
a personal  reconnaissance  of  all  the  roads  in  the  sector  from  the 
point  of  inflation,  balloon  bed,  up  to  the  front  lines,  both  in  the 
center  of  the  sector  and  on  the  flanks,  and  if  possible  go  into  the 
trenches,  or  to  some  observation  point  from  which  the  roads  and 
the  land  into  the  enemy  territory  can  be  seen.  The  path  of  the 
advance  should  be  ascertained,  if  possible,  so  that  it  may  be 
decided  which  roads  should  be  taken.  Narrow  gauge  railroad  beds 
and  artillery  roads  running  parallel,  or  nearly  parallel,  to  the 
main  roads  are  very  often  found  usuable,  and  should  be  selected 
whenever  possible  to  avoid  traffic  and  congestion  on  the  main 
roads  following  the  advance.  In  making  the  reconnaissance,  par- 
ticular attention  should  be  paid  to  wires  of  all  kinds,  which  should 
be  charted,  making  special  note  of  high  tension  wires,  if  any,  both 
crossing  the  roads  and  on  the  sides  of  the  roads;  and  to  trees, 
noting  those  which  it  is  thought  possible  to  maneuver  around  with 
a iS-meter  wind  blowing,  and  noting  those  which  it  is  thought 
necessary  to  cut  because  of  impossibility  of  maneuvering  around 
them.  The  condition  of  the  road  bed  should  be  noted,  including 
camouflage  strung  across  the  roads  or  any  other  obstacles  which 
can  be  forseen  it  will  be  necessary  to  contend  with  in  the  advance. 
Open  spaces  or  fields  along  roads  or  in  wooden  areas  should  be 
noted  with  the  idea  in  mind  of  places  for  hauling  down  en  route 
if  such  action  becomes  necessary,  as  it  is  almost  impossible  to  haul 
down  in  transit  during  the  advance  on  wide  roads,  and  more  so  on 
wooded  roads. 

4.  (Inflation.)  Under  ordinary  circumstances,  inflation  is 
not  especially  a difficult  task,  and  the  average  time  for  the  same, 
and  the  caution  to  be  regarded  are  well  known,  but  in  wet  weather 
or  windy  weather,  or  both,  considerable  care  must  be  taken  so  as 
to  first  keep  the  balloon  under  control  during  the  inflation,  and 
secondly  prevent  the  least  possible  amount  of  moisture  coming 
in  contact  with  the  inflation  tube  or  apparatus,  making  it  wet  and 
allowing  air  to  become  mixed  with  the  gas,  which  will  give  a very 
poor  grade  of  gas  in  the  balloon  in  the  course  of  150  to  175 
tanks.  It  is  also  advisable  in  the  event  a new  balloon  is  used  that 
one  man  crawl  into  the  balloonet  and  loosen  any  part  of  the  bal- 
loonet  which  has  a tendency  to  adhere  to  the  diaphragm  of  the 
balloon,  a situation  which  Is  very  common  in  new  balloons,  or  bal- 
loons which  have  not  been  used  for  some  time,  especially  so  if  the 
balloon  is  being  inflated  in  wet  weather  and  the  bed  or  ground 
cloth,  or  both,  have  become  wet.  Inflation  for  an  attack,  especi- 
ally one  intended  as  a surprise  attack  is  usually  ordered  to  be 
done  at  night,  and  very  often  in  wet  and  muddy  weather;  there 
is  no  choice,  and  in  such  cases  much  care  must  be  taken  with  the 
manifold  and  cocks  to  keep  them  from  becoming  filled  with  mud. 

5.  (Obstacles.)  The  most  common  form  of  obstacles  en- 
countered are  wires  stretching  across  the  roads,  camouflage  hung 
on  wires  stretching  across  roads,  trees  growing  alongside  of  the 
road,  tall  houses,  and  buildings,  such  as  churches  on  narrow 
streets  in  villages.  Wires  may  be  either  insulated  or  high  ten- 
sion, and  one  may  often  find  radio  atennae  stretching  across  the 
roads  on  very  high  poles,  or  from  the  tops  of  high  trees.  In  our 
territory  much  can  be  accomplished  in  the  way  of  diminishing  the 
number  of  wires  to  be  crossed  by  liaison  with  the  Divisional  or 
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Army  Corps  Signal  Officer,  and  with  the  telephone  officers  of  the 
different  artillery  units,  requesting  them  to  avoid  as  much  as 
possible  stretching  their  wires  across  roads  intended  to  be  used 
in  the  advance.  However,  on  those  wires,  which  it  is  necessary 
to  cross,  it  has  been  considered  advisable  and  more  expedient  to 
let  wires  down  and  run  the  winch  over  them,  fastening  them  up 
again  immediately,  rather  than  cutting  the  wires  and  splicing 
them  together  again.  Different  squads  can  be  sent  ahead  to 
have  three  or  four  sets  of  wires  down,  or  let  down  when  the 
winch  approaches,  and  to  fasten  them  up  again  as  soon  as  it 
has  passed  over.  Even  the  pole  to  which  'the  wires  are  fastened 
may  be  pulled  out  of  the  ground  and  let  down,  allowing  the  wire 
to  lay  on  the  ground,  and  the  pole  stuck  in  the  ground  again 
after  the  winch  has  passed.  If  there  is  not  sufficient  slack  in  the 
wire,  or  if  the  wires  are  too  numerous  to  let  them  down,  or  if  it 
is  impracticable  to  take  the  pole  out  of  the  ground,  one  can  either 
cut  the  wires  and  have  them  respliced^  or  maneuver  over  them 
by  means  of  the  double  rope,  or  double  cable.  It  is  not  considered 
advisable  to  maneuver  over  by  these  two  latter  methods,  and  the 
maneuvering  cable  or  double  ropes  should  not  be  used  except  as 
a means  of  last  resort  for  reasons  heretofore  and  hereafter  stated. 
With  reference  to  maneuvering  around  trees,  the  height  of  the 
tree  must  be  considered,  its  proximity  to  the  road,  the  extent  to 
which  its  branches  reach  over  the  road,  the  velocity  and  direction 
of  the  wind,  and  the  nature  of  the  tree.  Several  suggestions 
might  be  of  value  to  be  considered,  depending  upon  the  circum- 
stances of  the  situation  confronting  one.  The  altitude  at  which 
the  balloon  is  transported  is  an  element  to  be  considered,  as  the 
wind  velocity  differs  at  different  altitudes.  Under  ordinary  cir- 
cumstances, from  70  to  100  meters  is  considered  a fair  altitude, 
as  the  wind  velocity  is  less  at  that  altitude  than  high  up,  and  the 
cable  consequently  makes  a smaller  angle  with  the  winch.  Be- 
sides, the  balloon  is  under  better  and  closer  control,  both  for 
maneuvering  and  in  case  of  enemy  avion  attack.  The  maneuver- 
ing spider  can  be  used  to  a great  advantage.  By  bringing  the 
winch  over  to  one  side  of  the  road  opposite  to  the  direction  in 
which  the  wind  is  blowing,  and  by  using  the  maneuvering  spider, 
most  trees  can  be  passed.  It  might  often  be  considered  advisable 
to  let  the  balloon  up  lOO  meters  above  the  altitude  at  which  it  is 
being  transported,  and  to  haul  down  rapidly,  thus  straightening 
the  cable,  and  to  some  extent  overcome  the  action  of  the  wind 
on  the  balloon  by  the  rapid  pull  down;  at  the  same  time  starting 
the  tractor  and  passing  the  obstacle  wliHe  the  cable  is  straight,  or 
at  least  more  vertical.  Branches  may  also  be  slightly  forced  on 
some  trees, — some  more  than  others,  as  the  branches  on  some 
trees  will  bend  easier  and  further  than  others.  A tree  may  often 
be  maneuvered  around  by  what  is  known  as  jockeying  and  watch- 
ing for  an  opportunity  when  the  balloon  swings  back  and  forth, 
or  when  the  wind  stops  blowing  for  a few  seconds,  and  the  cable 
straightens  out,  to  drive  around  or  pass  the  tree.  It  will  be  noted 
that  if  the  maneuvering  cable  was  used,  it  would  be  impossible  to 
haul  the  balloon  down  beyond  a certain  altitude  in  order  to 
straighten  the  cable  for  the  passing  of  trees.  In  the  event  that 
the  tree  is  such  that  by  using  any  of  the  methods  herein  sug- 
gested, it  cannot  be  passed,  the  entire  tree  can  be  cut  down,  or 
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such  branches  of  it  as  constitute  the  obstacle  can  be  cut  off.  It 
is  considered  indispensable  for  proper  maneuvering  to  keep  at 
least  six  sharp  axes  and  two  sharp  cross-cut  saws  for  this  purpose 
alone  in  order  to  make  a rapid  advance.  High  tension  wires  in 
our  own  territory  will  very  seldom  be  found  across  roads.  If  any 
exist  they  can  be  taken  down  and  buried  on  the  side  of  the  road, 
and,  a slight  detour  made  off  the  road  at  the  point  where  the 
wires  are  buried,  so  as  to  avoid  the  necessity  of  maneuvering  over 
them.  High  tension  wires  in  enemy  territory  may  be  dealt  with, 
first,  by  throwing  an  ordinary  piece  of  steel  wire  or  cable  over 
the  high  tension  wires,  so  that  it  comes  in  contact  with  two  of  the 
wires  at  the  same  time,  causing  a short  circuit.  It  is  also  prac- 
ticable to  climb  the  pole  on  which  the  wires  are  strung  and  to 
cut  them  one  at  a time,  provided  the  pole  is  of  wood,  and  the 
lineman  touches  only  one  wire  at  a time  with  the  pliers  or  any  part 
of  his  body.  Camouflage  hung  on  cable  or  wires  across  roads  may 
be  found  in  our  own  territory,  as  well  as  in  enemy  territory,  and 
when  so  found  is  usually  .Tretched  across  the  roads  at  distances 
of  25  to  7 5 meters,  in  an  advance  of  many  kilometers,  it  can 
easily  be  seen  how  this  would  impede  progress  of  the  balloon;  this 
obstacle  can  easily  be  cut  down  in  our  territory  in  case  of  an 
advance  without  objection  from  the  authorities,  and  of  course 
may  usually  be  done  in  enemy  territory.  One-half  dozen  pair 
of  good  heavy  pliers  are  the  first  necessity  to  overcome  this 
class  of  obstacles.  The  maneuvering  squad  should  be  divided 
into  eight  or  ten  smaller  squads,  which  should  be  sent  in  advance 
of  the  winch,— one  ahead  of  the  other,  using  a sort  of  a leap- 
frog system  in  removing  the  obstacles.  In  the  event  that  high 
tension  wires  are  cut  in  enemy  territory,  they  must  also  be  taken 
off  to  the  side  of  the  road,  so  as  not  to  come  in  contact  with 
passing  traffic.  Three  or  four  ladders  should  be  available  to 
reach  wires  and  camouflage,  and  the  tender  may  also  be  used  to 
advantage  by  having  one  man  stand  on  top  of  it  and  reach  up 
overhead  to  cut  the  wires,  or  by  throwing  a '•'ope  over  them  and 
pulling  them  down  within  reach  and  then  cutting.  Wires  may  be 
cut  in  enemy  territory  when  the  balloon  follows  immediately 
after  the  advance  has  been  made,  so  that  our  own  forces  have  not 
commenced  to  use  the  wires  for  their  own  purposes.  In  passing 
through  villages,  the  wind  may  often  blow  in  a direction  so 
as  to  pull  the  cable  over  .^gainst  the  eaves  of  roofs  of  buildings, 
and  against  church  steeples.  The  methods  to  be  used  in  over- 
coming obstacles  of  this  nature  are  the  same  as  those  suggested 
for  trees,  and  can  easily  be  passed  by  use  of  the  maneuvering 
spider.  It  is  also  advisable  to  have  signs  made  with  appropriate 
wording,  such  as:  “BALLOON  ROAD— NO  OVERHEAD  WIRES”; 
(2)  “RESERVED  FOR  BALLOON  PASSAGE — STRETCH  NO 
OVERHEAD  WIRES,”  and  to  nail  them  up  in  conspicuous  places 
along  the  road  of  intended  advance.  If  many  tress  are  forced 
during  the  advance,  it  is  considered  advisable  to  cut  off  100 
meters  or  so  of  the  cable,  so  as  to  keep  it  secure  and  intact,  and 
have  no  weak  spots  in  it,  resulting  from  the  forcing. 

6.  (Condition  of  Rovids.)  The  condition  of  roads  is  a factor 
always  to  be  considered,  and  with  this  idea  in  mind,  the  tractor 
motor  on  the  winch  and  the  tender  should  be  gone  over  thor- 
oughly to  see  that  they  are  in  excellent  working  condition  before 
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the  attack  starts.  If  this  is  done  they  will  give  good  satisfaction. 
Shell  holes  in  the  road  are  usually  filled  by  the  engineers  before 
the  time  the  balloon  advances,  but  in  the  recent  drive  referred 
to  one  balloon  followed  the  attack  so  closely  that  the  engineers 
had  no  opportunity  to  repair  the  roads,  and  for  such  situations 
several  shovels  and  picks  should  be  carried  and  the  shell  holes 
filled  to  allow  the  winch  and  tender  to  pass.  The  steel  bridge 
boards  carried  on  the  tender  can  be  used  to  excellent  advantage 
in  this  case,  and  should  be  used  for  spanning  chuck  holes  and 
depressions  in  the  road  when  they  are  not  too  great.  If  the 
winch  or  tender  become  stuck  and  one  cannot  pull  the  other  out, 
the  maneuvering  spider  may  be  fastened  to  the  vehicle  and  the 
maneuvering  squad  help  pull  it  out. 

7.  (Train.)  After  some  experimenting,  it  has  been  found 
that  the  train  in  the  transportation  of  the  balloon  should  consist 
of  at  least  the  following  vehicles  in  the  order  named: 

(a)  A substantial  truck  carrying  all  of  the  telephone  ma- 
terial and  personnel. 

(b)  The  winch  with  the  winch  crew.  Maneuvering  Offi- 
cer, the  maneuvering  sergeant  and  such  other  of  the  maneu- 
vering squad  as  it  can  carry. 

(c)  The  tender,  carrying  assistant  maneuvering  ser- 
geants and  as  many  men  of  the  maneuvering  squad  as  it  can 
carry,  and  transport  such  material  as  the  steel  running  boards, 
maneuvering  spider,  axes,  covers,  pliers,  saws  and  other  ma- 
terial of  a like  nature  for  use  in  overcoming  obstacles;  these 
in  addition  to  the  regular  material  usually  carried  in  the 
tender. 

(d)  A substantial  truck  carrying  all  other  balloon  ma- 
terial, and  as  many  of  the  maneuvering  squad  in  addition 
thereto  as  it  can  carry.  The  balance  of  the  maneuvering  squad 
will  usually  be  found  to  be  employed  in  the  advance  of  the 
train,  doing  as  much  as  can  be  done  in  preparing  for  the 
passage  of  obstacles  upon  the  arrival  of  the  winch. 

(e)  All  of  the  above  vehicles  should  be  kept  about  iS 
meters  apart  so  that  they  can  always  be  easily  under  control 
and  kept  together,  so  that  the  personnel  may  be  hastily  as- 
sembled for  maneuvering  with  the  spider,  or  for  doing  any 
other  work  along  the  road  which  becomes  necessary.  If  a 
side  car  is  available  it  should  be  used  to  maintain  contact 
with  the  rest  of  the  company  train,  and  also  to  run  ahead  for 
distances  of  a kilometer  or  two  for  the  purpose  of  making 
reconnaissance  of  the  roads,  and  noting  the  obstacles  before 
the  approach  of  the  winch. 

8.  (Time.)  It  is  always  more  desirable  to  move  in  the  day 
time  than  at  night,  but  it  often  becomes  necessary  to  move  at 
night.  In  this  event,  a reconnaissance  of  the  roads  is  most 
necessary  if  at  all  possible,  otherwise  obstacles  simply  must  be 
met  as  they  are  encountered.  If  it  is  possible  to  choose  the  time 
for  moving,  the  early  morning  and  early  evening  are  best,  as 
there  is  usually  a lull  in  the  wind,  changing  from  day  to  night 
breezes  and  vice  versa.  At  those  times  of  the  day  the  cable  is 
usually  more  vertical  by  reason  thereof.  As  has  already  been 
suggested,  upon  arrival  at  a new  position,  the  balloon  bed  may 
often  have  to  be  chosen  at  night,  and  upon  survey  of  the  territory 
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the  next  morning,  if  a more  desirable  spot  is  found,  no  hesitancy 
should  be  had  in  changing  the  bed  to  the  better  location.  The 
tender  and  balloon  truck  may  be  used  as  wind  breaks  on  one  side 
of  the  balloon  when  no  natural  wind-breaks  are  available,  and  may 
also  be  used  in  lieu  of  stakes  to  which  to  fasten  the  camp  ropes. 
When  the  balloon  is  in  ascension  in  the  day  time,  the  ground 
cloth  should  always  be  folded,  and  covered  over  with  branches  or 
brush,  so  as  to  camouflage  as  much  as  possible,  and  the  sand 
bags  should  be  kept  in  four  or  five  groups  also  similarly  camou- 
flaged. The  winch  may  be  camouflaged  in  like  manner  by  laying 
branches  along  side  of  it  or  against  it.  If  the  balloon  bed  is  near 
a road,  a special  fire  guard  should  be  provided  for  persons  passing 
by,  smoking  cigarettes,  etc.,  and  for  vehicles  carrying  fire  passing 
on  the  road;  also  for  curious  persons  stopping  alon'^  the  road-side 
to  watch  the  balloon  while  it  is  on  the  ground.  Fires  from  nearby 
buildings  should  be  watched  and  the  direction  in  which  the  sparks 
from  the  chimneys  are  blowdng  should  be  noted  and  the  occupants 
of  these  buildings  should  be  requested  to  stop  same  as  much  as 
possible. 

9.  The  foregoing  are  the  principal  lessons  from  some  of  the 
situations  which  presented  themselves  and  the  manner  in  which 
they  were  overcome  in  the  operation  above  referred  to  and  in 
which  the  balloon  traveled  in  the  air  between  30  to  3 5 kilome- 
ters in  two  and  one-half  days.  Over  terrain,  taking  it  first 
across  “No'  Man’s  Land,”  which  was  pock-marked  with  shell 
holes,  through  large,  thick  woods,  narrow  roads  blocked  by  tele- 
phone wire,  high  tension  wires  and  radio  antennae,  camouflaged 
wires,  etc.  The  line  of  the  advance  commenced  at  Genicourt  and 
coming  out  of  the  main  road  of  Rupt,  Mouilly,  along  the  Grande 
Tranche  Callone  to  Hattonchately  and  thence  through  St.  Remy  to 
Dommartin. 

•^•^MEYER  MORTON, 

2nd  Lt.,  Inf.  R.  C., 

Maneuvering  Officer. 


*Lieut.  Morton  is  recognized  as  one  of  our  best  Maneuvering  Offi- 
cers.— L.  J.  Mygatt,  Lieut. -Col.,  A.  S.  A. 
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TELEPHONE  LINES  FOR  BALLOON  COMPANIES. 

GENERAL  PRINCIPLES.* 

1.  Company  Commander. 

The  Balloon  Company  Commander  is  responsible  that  ample 
telephone  lines  are  provided  promptly  for  the  operation  of  his 
company. 

2.  Manuevering  Officer. 

It  is  the  duty  of  this  officer  to  supervise  the  installation  of 
the  Balloon  Company  telephone  system  and  the  maintenance  of 
all  lines.  The  Maneuvering  Officer  of  Balloon  Companies  and  theif 
telephone  detachments  should  be  thoroughly  familiar  with  aerial 
line  construction,  as  described  in  Chapter  5,  Signal  Corps  Manual 
No.  3.  One  of  these  manuals  will  be  furnished  to  each  Balloon 
Company. 

3.  Liaison  With  Signal  Corps. 

In  connection  with  the  use  of  existing  lines  it  is  necessary  to 
have  close  liaison  with  the  Signal  Corps  and  agreement  has  been 
concluded  whereby  hereafter  the  Signal  Corps  will  provide  all  tele- 
phone instruments  and  material  for  Balloon  Companies  and  will 
supervise  the  construction  and  operation  of  lines.  The  Maneuver- 
ing Officer  will  have  the  assistance  and  advice  of  the  Division  and 
Army  Corps  Signal  Officers  and  when  possible  the  Signal  Corps 
will  attach  to  each  Balloon  Company  a non-commissioned  officer 
to  assist  in  the  supervising  of  telephone  line  construction. 

4.  Balloon  Telephone  Communication. 

The  telephone  communications  for  Balloon  Companies  are  of 
primary  importance  for  the  reason  that  the  information  that  is 
obtained  by  the  observer  in  the  basket,  particularly  the  spotting 
of  artillery  fire,  is  of  little  value  unless  the  information  is  imme- 
diately transmitted  by  telephone  to  proper  destination.  The  con- 
struction of  the  balloon  telephone  lines  must  be  done  rapidly 
and  carefully  in  order  that  there  will  be  no  delay  in  placing  them 
in  operation.  The  telephone  detachment  of  each  Balloon  Com- 
pany will  be  expected  to  construct  all  balloon  lines  and  install 
instruments  as  heretofore. 

5.  Types  of  Circuits. 

All  balloon  telephone  lines  within  five  miles  of  the  front  line 
trenches  must  be  metallic  circuits,  this  primarily  to  prevent  the 
enemy  from  overhearing  telephone  conversations,  which  is  pos- 
sible through  earth  current  listening  devices  when  a single  wire 
and  ground  return  telephone  circuit  is  employed.  The  metallic 
circuit  has  a further  advantage  of  greatly  reducing  cross-talk 
between  circuits. 

6.  Construction  of  Lines. 

(a)  During  a warfare  of  movement  it  is  not  possible  to  con- 
struct all  of  the  many  telephone  lines  which  are  desirable  for  a 
Balloon  Company.  It  therefore  becomes  highly  desirable  to 
employ  wires  on  existing  telephone  leads,  if  there  are  circuits  not 


*Balloon  Notes,  A.  B.  P.,  No.  56,  Oct.  5,  1918.  The  following  infor- 
mation concerning  the  construction  of  telephone  lines  for  Balloon  Com- 
panies is  issued  particularly  for  the  guidance  of  Maneuvering  Officers 
and  the  telephone  detachments  of  Balloon  Companies,  A.  E.  F. 

By  authority  of  C.  A.  S.  C.  DEF.  CHANDLER, 

Colonel,  Air  Service. 
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in  use,  which  fact  will  be  determined  and  circuit  assignment  made 
by  the  Signal  Corps. 

(b)  In  the  construction  of  new  circuits  it  is  desirable  to  use 
existing  pole  leads  wherever  available. 

(c)  Other  methods  of  placing  circuits  include  the  use  of  trees, 
fences  and  buildings  as  means  of  support. 

(d)  Where  none  of  the  above  facilities  are  available  and  imme- 
diate service  is  required,  insulated  wire  or  cable  may  be  laid  on 
the  ground,  using  care  to  place  in  unexposed  locations.  How- 
ever, this  is  undesirable  construction,  as  the  earth  current  devices, 
previously  mentioned,  can  pick  up  conversation  if  the  insulation  of 
the  wires  is  defective. 

(e)  When  pole  lines  are  to  be  built  the  routes  should  be  care- 
fully selected,  taking  advantage  of  all  natural  conditions  which  will 
afford  protection  to  the  line;  for  example,  along  roads  lined  with 
trees,  set  poles  to  the  field  side  of  trees  sufficient  distance  to 
avoid  interference  from  foliage. 

(f)  It  is  well  to  detour  small  towns  and  groups  of  buildings  or 
forests  which  are  subject  to  bombing  and  shell-fire. 

(g)  Lance  poles  are  desirable  for  light  lines  when  rapid  con- 
struction is  necessary. 

(h)  Road  crossing,  except  those  used  by  the  winch  with  bal- 
loon in  ascension,  can  be  made  aerially,  maintaining  a clearance  of 
at  least  fifteen  (l5)  feet.  Crossings  on  winch  roads  should  be 
made  by  placing  lead-covered  cable  underground  to  a depth  of 
approximately  one  (1)  foot.  If  cable  is  not  available,  heavily 
insulated  wire  may  be  employed. 

(i)  All  bare  wires  should  be  attached  to  insulators  and  kept 
free  from  contact  with  trees,  foliage  or  other  objects  which  in 
damp  weather  would  afford  a leakage  to  the  ground.  It  is  desir- 
able to  support  all  wire,  either  base  or  covered,  by  insulators. 

(j)  During  an  advance  it  is  expected  that  a large  number  of 
telephone  and  telegraph  wires  formerly  used  by  the  enemy  may  be 
made  available  for  balloon  telephone  circuits  by  short-connecting 
lines  to  main  leads  and  using  circuits  assigned  by  Divisional  Signal 
Officers  upon  recommendation  of  attached  Signal  Corps  non- 
commissioned officers. 

(k)  Splicing  of  wire.  All  splices  in  covered  wire  or  cables 
should  be  carefully  made  in  the  approved  manner  and  marked  by  a 
piece  of  cloth,  rope  or  other  substance  in  order  that  maintenance 
forces  may  easily  discern  location  of  splice  when  looking  for 
trouble. 

(l)  Marking  of  lines.  All  lines  should  be  marked  with  tags 
provided  for  that  purpose  showing  the  number  or  name  of  circuit. 
This  should  be  done  at  the  terminal  points  or  at  branch  sta- 
tions, etc.  This  will  greatly  facilitate  the  locating  of  trouble  and 
the  placing  of  extensions,  etc. 

7.  Circuits  To  Be  EstablisKed. 

(a)  It  will  seldom  be  found  that  any  two  Balloon  Company 
telephone  systems  are  exactly  alike  in  regard  to  number  of  phones 
installed,  number  of  trunk  lines  to  other  sw^itchboards,  or  amount 
of  line  construction  required. 

(b)  Following  is  a list  of  circuits  which  are  generally  expected 
to  be  connected  to  the  Balloon  Company  switchboard  and  which 
are  usually  constructed  by  the  Signal  Corps: — 
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(i)  Trunk  line  to  Signal  Corps  Division  switchboard. 

(ii)  Trunk  line  to  Signal  Corps  Army  Corps  switchboard. 

(iii)  Trunk  line  to  each  Divisional  Artillery  switchboard  in 

that  vicinity. 

(iv)  Trunk  line  to  Corps  or  Army  Artillery  switchboard. 

(v)  Trunk  line  to  nearest  Aviation  switchboard. 

Separate  telephone  circuits  from  the  Balloon  Company  switch- 
board to  the  following  points  are  usually  placed  by  the  Balloon 
telephone  detachment: 

(i)  Balloon  with  chart-room ' bridged  across  circuit  (usually 

1 additional  for  emergency.) 

(ii)  Chief  Lookout  near  Winch  position. 

(iii)  Nearest  Anti-aircraft  battery. 

(iv)  Balloon  Company  office. 

(v)  Balloon  bed  position. 

(vi)  Separate  private  lines  to  nearby  batteries  (from  2 to  6) 

for  Vv^hich  the  balloon  is  expected  to  regulate  fire 
frequently. 

(vii)  Balloon  Group  headquarters. 

(c)  The  circuit  from  the  balloon  to  the  company  switchboard 
is  so  vital  that  it  should  be  first  placed  in  operation  and  if  time 
permits  a second  circuit  known  as  the  ‘‘Emergency  line”  should 
invariably  be  provided,  using  a different  pole  line  from  the  first 
route.  Frequently  this  emergency  line  is  used  for  the  Maneuver- 
ing Officer’s  phone  circuit. 

(d)  The  telephone  (Head-set)  in  the  chart  room  is  usually 
bridged  across  the  circuit  to  the  balloon,  so  that  the  Chart  Room 
Officer,  or  clerk,  is  fully  informed  at  all  times  of  the  communica- 
tion on  the  balloon  circuit  and  it  is  his  duty  to  record  all  this 
information,  which  at  the  prescribed  hour  each  day  is  compiled 
under  proper  headings  for  transmission  to  higher  authority. 

(e)  The  Maneuvering  Officer  or  chief  lookout  at  the  winch 
position  must  have  a telephone  line  connected  to  the  Balloon  Com- 
pany central;  if  the  distance  from  the  winch  position  to  the  central 
is  great  and  the  prospects  of  moving  to  another  position  such  that 
time  and  material  cannot  be  spared  for  this  separate  line,  then  this 
telephone  may  be  bridged  across  the  circuit  to  the  balloon  basket. 

(f)  It  v/ill  frequently  be  the  case  that  more  than  one  ascension 
point  will  be  used  so  that  telephone  lines  for  the  basket  circuit 
and  lookouts  must  be  constructed  for  these  purposes  and  con- 
nected to  the  company  switchboard  ready  for  immediate  use. 

(g)  During  an  advance  when  the  balloon  will  remain  in  one 
position  only  for  a day  or  two  the  important  telephone  circuit 
which  must  always  be  constructed  is  that  to  the  nearest  Artillery 
P.  C.  If  the  switchboard  at  the  Artillery  P.  C.  has  sufficient  drops 
available,  two  telephone  circuits  should  be  provided  so  that  the 
miscellaneous  calls  for  Company  Commander  will  not  interfere 
with  the  continuous  reports  of  the  observer.  The  Artillery  P.  C. 
will  ordinarily  have  connections  to  Corps  and  Division  switch- 
boards. Additional  lines  to  nearby  batteries  or  other  P.  C.’s 
should  be  constructed  as  soon  as  practicable,  as  it  is  never  cer- 
tain how  long  the  company  will  remain  in  one  place.  The  line  or 
lines  referred  to  from  winch  position  to  Artillery  P.  C.  should  be 
constructed  before  the  arrival  of  the  winch  at  the  new  position. 
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8.  Construction  Personnel. 

(a)  The  balloon  telephone  detachment  will  install  the  Balloon 
Company  switchboards,  telephones  and  lines  used  exclusively  by 
the  Balloon  Company  such  as  those  to  the  balloon  basket,  winch 
positions  and  lookout,  nearest  Anti-aircraft  battery,  Balloon  Com- 
pany office  and  bed  positions,  etc. 

(b)  The  Signal  Corps  personnel  should  properly  construct  all 
trunk  lines  between  Balloon  Company  centrals  and  other  central 
switchboards,  when  trunk  lines  are  required,  but  due  to  the  great 
amount  of  line  construction  which  the  Signal  Corps  is  obliged  to 
provide  in  limited  time,  it  should  be  expected  that  in  the  majority 
of  cases  the  Signal  Corps  will  furnish  the  material  for  these  trunk 
lines  and  supervision,  but  the  actual  construction  will  be  accomp- 
lished by  Balloon  Company  detachments. 

9.  Material— Procurement  Of. 

(a)  The  agreement  between  the  Air  Service  and  the  Signal 
Corps  referred  to  in  preceding  paragraphs  contemplates  that  the 
Balloon  Companies  will  secure  telephone  line  material  as  required, 
from  field  depots  established  by  the  Signal  Corps.  The  kind  of 
wire  in  all  cases  will  depend  on  the  kinds  available,  so  that  no 
definite  supply  tables  or  maintenance  allowances  can  be  prepared. 

(b)  After  construction  of  telephone  lines  in  any  balloon  posi- 
tion the  Company  Commander  should  in  all  cases  secure  sufficient 
telephone  wire  with  the  corresponding  number  of  insulators, 
brackets,  etc.,  so  that  25  kilometers  is  ready  at  all  times  for  con- 
struction of  new  lines  at  another  position. 

(c)  Balloon  Companies  stationed  in  the  S.  O.  S.  requiring 
additional  line  or  maintenance  material  should  apply  to  the  Post  or 
Camp  Signal  office. 

10.  Removal  of  Lines  and  Recovery  of  Material. 

(a)  During  an  advance  when  Balloon  companies  are  continu- 
ally moving  forward  the  policy  will  be  to  leave  all  main  trunk  lines 
intact  and  properly  marked  for  identification.  If  time  permits  the 
special  short  balloon  lines  such  as  to  company  headquarters,  look- 
out positions,  balloon  beds  should  be  recovered  and  material  used 
at  the  new  positions. 

(b)  Upon  moving  in  any  direction  the  Balloon  Company  in- 
variably takes  its  switchboard  and  all  telephones. 

11.  Repair  and  Salvage  of  Material. 

Telephones  and  switchboards  in  need  of  repairs  more  exten- 
sive than  can  be  made  by  company  mechanic,  should  be  delivered 
to  the  nearest  Signal  Corps  field  depot  for  salvage  through  S.  C. 
channels. 

1 2.  Material  Allowances  for  Balloon  Company. 

(a)  Initial  Unit  Equipment — The  Signal  Corps  furnishes  to  the 
Air  Service  the  initial  allowance  for  each  Balloon  Company  upon 
its  organization  in  A.  E.  F.  the  following  instruments  and  material: 

3 switchboards,  telephone,  monocord  1 2-line  or  1 switch- 

board, camp,  40-line. 

4 switches,  W.  E.  Co.  6002-B  (6  point  with  screw  con- 

nections.) 

10  telephones,  camp  model  1917  or  model  A. 

10  clips,  Frankel  testing. 
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2  receivers,  telephone  W.  E.  Co.  No.  l56-W.,  with  one 
Mf.  condenser  for  head  receiver  with  monocord 
switchboard. 

12  dry  cells,  No.  6 reserve,  or  No.  6 standard,  for  switch- 
board. 

— dry  cells,  tungsten,  type  A,  for  camp  telephones. 

So  poles,  lance,  with  pigtail  insulators. 

100  cable,  two  conductor,  lead  covered,  rubber  insulated, 
meters. 

10,000  wire,  twisted  paid  O.  D.  No.  l7  B.  & S.  feet. 

25  wire.  No.  14  G.  I.,  or  equivalent,  kilometers. 

300  nails,  Milonite,  or  equivalents. 

300  insulators,  porcelain  knob.  No.  4. 

3  00  screws  for  No.  4 porcelain  knob. 

5 tape,  friction,  pounds. 

12  rods,  ground  type  E or  equivalent. 

4  climbers,  lineman’s,  with  straps. 

2 kits,  inspector’s  pocket. 

1 bag,  service,  tool,  complete. 

4 belts,  lineman’s,  safety,  complete. 

4 pliers,  pair  8-inch  lineman’s  side-cutting. 

6 screw  drivers,  8-inch  or  10-inch. 

3 head  receivers  and  breast  transmitters  for  use  in  bal- 

loon basket  (SC  R 5 7 modified.) 

2 connecting  blocks  for  upper  end  of  balloon  cable. 

6,000  ft.  outpost  field  wire  twisted  pair  from  basket  to 

ground. 

1 hand  winch  for  winding  balloon  telephone  wire. 

2 grips,  Buffalo. 

100  brackets,  wood. 

5 lbs.  nails,  60d. 

5 lbs.  nails,  40d. 

10  lbs.  nails,  5d. 

l5o  insulators,  pony  glass. 

1 test  set,  lineman’s. 

50  tags,  circuit. 

(b)  Replacement  of  Equipment — Balloon  Companies  service 
with  the  Armies  in  the  field  requiring  replacement  instruments  or 
line  material  should  apply  to  the  nearest  Division  or  Army  Corps 
Signal  Officer. 

13.  Telephone  Faults  and  Remedies  (Prepared  by  Eng.  Div., 

Office  C.  S.  O.,  A.  E.  F.) 

(a)  Connections — Loose  or  dirty  connections  are  the  most 
common  troubles  experienced  in  telephone  circuits.  All  connec- 
tions must  be  carefully  made  with  the  wires  well  cleaned  before 
attaching  or  splicing,  as  a loose  or  dirty  connection  is  difficult  to 
locate  on  account  of  a tendency  of  the  trouble  to  come  and  go.  In 
connecting  wires  to  binding  posts,  place  the  wire  under  the  nut  or 
screw  in  a right  hand  direction  so  that  the  tightening  of  the  nut 
or  screw  will  tend  to  hold  the  wire. 

(b)  Transmitter  Faults — A frying  sound  is  usually  caused  by  a 
loose  connection  in  the  transmitter  or  battery  supply  circuit  which 
may  be  due  to  dirty  contacts  in  the  battery  connections  or  broken 
strands  in  the  flexible  cords.  The  various  parts  of  the  circuit 
should  be  moved  while  listening  to  detect  when  the  faulty  point  is 
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touched.  If  trouble  is  in  the  cord  circuit  the  increased  frying 
sound  when  the  defective  part  is  moved  will  indicate  the  location. 
The  battery  contacts  should  be  examined  to  insure  that  they  are 
not  corroded  and  that  the  connection  between  the  individual  cells 
in  the  cardboard  cartons  are  clean  and  under  sufficient  pressure 
to  insure  contact.  In  making  these  tests  the  transmitter  should 
be  held  in  normal  position,  otherwise  movements  in  the  transmit- 
ter might  give  false  indications  of  trouble. 

(c)  Cut  Outs — Cut  outs  may  be  due  to  loose  connections  or 
to  short  circuits.  The  standard  form  of  circuit  is  so  arranged 
that  a certain  amount  of  side  tone,  that  is,  received  sound  from 
the  transmitter,  can  be  noted  when  the  circuit  is  closed.  This 
side  tone  is  increased  when  a circuit  is  closed  around  the  line  ter- 
minals. The  condition  of  the  telephone  set  can  be  readily  checked 
by  crossing  the  line  terminals  and  listening  to  the  side  tone  while 
talking  into  the  transmitter.  An  interruption  or  lack  of  side  tone 
under  these  conditions  indicates  a fault  in  the  set.  The  usual 
method  of  testing  is  to  lightly  tap  the  transmitter  with  the  finger 
nail,  listening  to  the  resulting  sound  in  the  receiver.  Special  sets, 
such  as  interphone  SCR-5  7 sets  are  arranged  to  eliminate  side  tone 
when  used  at  interphone  sets. 

(d)  Ringing  Troubles — Some  types  of  military  telephones  do 
not  ring  their  own  bells  when  calling  another  station,  as  the  bell 
is  automatically  open  from  the  circuit  by  the  operation  of  the  gen- 
erator crank.  To  test  the  bell  circuit  in  this  type  of  set  it  will 
therefore  be  necessary  to  use  another  set  to  ring  with  or  to  tem- 
porarily short  circuit  the  open  contact  of  the  generator  while 
ringing. 

(e)  Ringing  Generator — A ringing  generator  can  be  roughly 
tested  by  placing  the  fingers  of  one  hand  across  the  binding  posts 
while  turning  the  generator.  If  the  generator  turns  harder  than 
usual,  the  trouble  may  be  due  to  a cross  in  the  line  which  can  be 
verified  by  opening  the  line  at  one  of  the  binding  posts.  If  the 
generator  then  turns  freely  the  trouble  is  indicated  in  the  line  cir- 
cuit. The  hand  generator  of  the  telephone  set  may  be  tested  by 
crossing  the  line  terminal  and  turning  the  crank.  If  the  circuit  in 
the  set  is  intact,  it  will  be  indicated  by  the  resistance  offered  by 
the  generator  crank. 

(f)  Receiver  Tests — Where  a separate  receiver  is  available, 
tests  can  be  conveniently  made  by  connecting  one  or  two  cells  of 
battery  in  circuit  with  one  lead  to  the  receiver  and  using  the  other 
lead  and  the  remaining  terminal  from  the  battery  for  testing  con- 
tinuity between  various  points.  A receiver  test  of  this  nature  is 
extremely  sensitive  and  an  appreciable  click  will  be  heard  in  a nor- 
mal receiver  through  several  thousand  ohms.  Care  should  be 
taken  not  to  cause  too  much  current  flow  through  the  receiver 
in  a direction  opposite  the  polarity  of  the  receiver,  as  this  will 
tend  to  cause  demagnetization  of  the  magnets.  Leakage  of  line  to 
ground  can  be  readily  tested  by  connecting  one  side  of  the  test 
lead  to  a known  ground  and  touching  the  other  lead  to  the  cir- 
cuit or  wire  under  test.  If  the  wire  is  of  considerable  length,  a 
loud  click  will  be  heard  upon  the  first  contact  even  if  the  line  is 
free  from  leakage.  If  the  line  is  clear,  successive  contacts  will 
give  weak  or  no  sound  at  all,  depending  on  the  degree  of  insu- 
lation. 
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A condenser  may  be  tested  with  battery  and  receiver  by  touch- 
ing the  two  terminals  to  the  test  leads  and  then  quickly  reversing 
the  leads.  A loud  click  should  be  heard  with  the  condenser  in 
normal  condition. 

If  a condenser  is  short  circuited  or  if  the  insulation  has  broken 
down,  the  click  will  be  heard  after  the  initial  click  without  revers- 
ing the  test  leads.  A normal  condenser  should  show  no  click  after 
the  initial  contact  unless  the  leads  are  reversed  to  charge  the  con- 
denser in  the  oposite  direction. 

(g)  Defective  Receivers— Defects  in  receiving  may  be  due  to 
the  accumulation  of  dust  or  filings  on  the  pole  pieces  of  the  mag- 
nets, thus  preventing  movements  of  the  diaphragm,  or  may  be  due 
to  displacements  or  weakness  in  the  magnets.  By  tapping  the  dia- 
phragm lightly  with  the  finger  nail  it  can  be  determined  whether 
the  diaphragm  has  freedom  of  movement.  When  necessary  to  re- 
move the  diaphragm,  care  should  be  taken  to  prevent  moisture  from 
reaching  the  receiver,  as  rusting  of  the  pole  pieces  will  cause  con- 
siderable trouble.  The  pole  pieces  should  not  be  rubbed  with  the 
fingers  but  should  be  brushed  lightly  with  a piece  of  cloth  to  re- 
move any  dust  or  filings.  After  replacing  the  diaphragm  the 
strength  of  the  magnets  should  be  observed  by  noting  the  pull  of 
the  diaphragm,  but  care  should  be  taken  not  to  bend  the  diaphragm. 
Buckled  or  bent  diaphragms  should  be  replaced  as  the  efficiency  is 
greatly  reduced  by  such  faults.  After  replacing  the  diaphragm  and 
cap,  the  diaphragm  should  be  lightly  tapped  with  the  fingers  to  in- 
sure that  it  is  properly  placed,  a hollow  sound  being  given  by  a 
diaphragm  in  normal  condition.  If  diaphragm  rests  on  the  pole 
pieces  the  effect  will  be  readily  noted.  If  diaphragm  is  buckled 
and  replacement  diaphragm  is  not  available,  the  set  may  be  made 
workable  at  decreased  efficiency  by  reversing  the  diaphragm  so  as 
to  prevent  the  buckled  part  from  interfering  with  the  mofion  of 
the  diaphragm. 

(h)  Testing  Through  Insulation  of  Wires- — Fahnestock  test 
connectors  should  be  used  in  testing  insulated  wires  by  pressing 
the  contact  needle  into  the  insulation  in  order  that  the  insulation 
may  be  damaged  as  little  as  possible.  Care  must  be  taken  that  a 
satisfactory  contact  is  made,  as  otherwise  false  tests  will  result. 

14.  SCR  57  Telephone  Set  Modifier  for  Balloon  Service. 

(a)  Hhe  change  in  wiring  is  indicated  by  the  attached  circuit 
diagram. 

(b)  The  battery  box  should  be  suspended  on  the  edge  of  the 
balloon  basket  to  facilitate  opening  and  closing  of  the  lever 
switch  on  the  top  of  the  box.  This  switch  should  be  closed  only 
during  the  period  required  to  talk,  as  the  current  drain  is  from 
0.1  to  0.18  amperes,  and  the  circuit  drain  will  deplete  the  dry 
cell  batteries  in  a short  time. 

(c)  There  are  two  sets  of  dry  ceil  batteries  provided  in  the 
apparatus  box,  only  one  of  these  (front)  being  in  use,  when  one 
observer’s  set  is  used.  When  the  battery  is  depleted  the  reserve 
one  in  the  back  of  the  box  may  be  easily  and  quickly  substituted  by 
the  balloon  observer. 

(d)  The  extra  helmet  head  receiver  and  transmitter  may  be 
considered  as  spares,  or  when  two  observers  are  in  the  balloon 
basket  bofh  may  be  provided  with  telephone  receivers  and  trans- 
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mitters,  either  or  both  of  which  may  be  electrically  connected  to 
the  telephone  circuit  by  the  attachment  plugs. 

(e)  All  S C R 57  sets  which  have  been  modified  in  wiring  for 
balloon  service  have  a slip  pasted  inside  the  cover  announcing  that 
fact.  After  modification  the  connections  of  the  set  are  as  fol- 
lows: 

First  pairs  of  jacks  marked  '‘Radio  Trans”  will  connect  to 
the  cable  circuit  to  earth,  second  pair  are  not  used. 

The  next  two  pairs  of  jacks  (center  group)  will  connect 
to  the  observer’s  transmitter  and  receiver  respectively. 

The  remaining  two  pairs  of  jacks  at  the  right  of  box 
marked  "extension”  will  not  be  used  unless  two  observers 
require  sets,  in  which  case  the  extension  cord  and  plugs  will 
connect  the  additional  set  and  push  button  switch.  Both  sets 
may  be  used  for  listening  at  the  same  time,  the  observer’s 
transmitter  being  controlled  by  the,  lever  switch  in  the  box, 
the  extension  set  transmitter  being  controlled  by  the  push 
button  switch. 

IS.  The  Camp  Telephone. 

(a)  This  telephone,  which  supersedes  the  field  telephone,  was 
developed  by  the  Signal  Corps  for  use  in  connection  with  camp 
telephone  systems  and  small  arms  target  range  systems,  and  may 
be  installed  in  tents  and  structures,  or  considered  a portable  in- 
strument for  use  in  the  field  for  testing  lines  or  other  purposes. 

(b)  It  is  of  local  battery  type.  The  battery  employed  is  one 
unit  of  tungsten  type  "A”  described  in  chapter  No.  1.  Figures 
3-23  and  3-24  illustrate  this  telephone,  it  being  shown  dismantled 
in  figure  3-24  to  facilitate  identification  of  parts  in  connection 
with  the  preparation  of  requisitions  for  renewal. 

(c)  The  first  lot  of  these  instruments  was  equipped  with 
2-bar  magnetos  and  due  to  its  limitations  the  instrument  could  not 
be  used  for  long  distance  work.  The  new  model  of  this  instru- 
ment will  be  equipped  with  a 3-bar  magneto,  employing  a special 
high-grade  steel  for  permanent  magnets,  and  while  in  other  fea- 
tures there  may  be  a slight  deviation  from  following  description, 
it  is  believed  that  figures  3-23  and  3-24  S.  C.  Man.  No.  3,  can  be 
used  in  preparing  requisitions,  it  being  merely  necessary  to  state 
"For  Camp  Telephone,  3-bar  magneto  type.” 

(d)  The  instrument  is  made  as  compact  as  practicable  and  is 
contained  in  an  oak  case  4^  by  7 by  10  inches  high.  The  top 
consists  of  a metal  hinged  cover  with  circuit  diagram  on  inside, 
held  rigid  when  closed  by  a spring  snap  which  can  be  readily  re- 
leased by  depressing  a button.  The  bottom  of  case  is  covered  by  a 
flanged  piece  of  metal,  the  flange  projecting  approximately  one- 
half  inch  up  sides  of  case.  Through  one  side  of  case  are  six  three- 
eighth  inch  holes  which  are  covered  on  the  outside  by  a close  mesh 
metal  screen  held  in  place  by  a metal  frame.  These  apertures  are 
for  the  purpose  of  allowing  the  ringer  to  be  distinctly  heard.  The 
case  is  equipped  with  a substantial,  adjustable  carrying  strap,  each 
end  of  which  is  fastened  to  case  by  means  of  hinged  metal  rings. 

(e)  A small  2-bar  magneto  generator,  small  ringer,  induction 
coil,  aluminum  chamber  for  the  single  unit  of  tungsten  type  "A” 
dry  battery,  hard  rubber  block  upon  which  are  mounted  line  bind- 
ing posts,  plug  connections  for  the  handset  used  with  the  instru- 
ment, hook  switch  and  hook  operating  it  and  auxiliary  battery 
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binding  posts  are  all  mounted  on  a common  base  which  may  be 
readily  removed  from  case  after  removing  magneto  generator 
crank,  metal  housing  for  it  and  three  screws  which  extend  through 
the  case. 

(f)  The  instrument  may  be  operated  with  cover  closed,  which 
is  highly  advantageous  in  inclement  weather.  To  accomplish  this 
there  is  a suitable  opening  for  leading  out  the  three-conductor 
cord  to  receiver  and  transmitter,  the  two  latter  being  mounted  in 
the  form  of  a unit,  termed  a handset.  This  handset  consists  of  a 
transmitter  and  receiver  mounted  on  a metal  piece  and  is  so  de- 
signed that  when  transmitter  is  normally  placed  to  the  mouth,  the 
receiver  is  automatically  adjusted  to  the  ear. 

(g)  The  hook  of  hook  switch  is  so  designed  that  it  protrudes 
through  case.  When  it  is  desired  to  transport  the  instrument  or 
tO'  remove  the  base  upon  which  are  mounted  all  the  parts  of  the 
instrument,  it  is  merely  necessary  to  depress  the  hook  and  push 
it  toward  the  base.  By  this  arrangement  the  hook  is  not  only  held 
in  the  down  position,  thereby  opening  the  battery  circuit,  but  it  is 
also  protected. 

(h)  The  aluminum  chamber  for  housing  the  single  unit  of 
tungsten  type  '‘A”  battery  is  equipped,  with  a spring  catch  so 
located  that  when  upper  hinged  piece  is  depressed  to  proper  posi- 
tion, the  battery  compresses  a helical  spring,  thereby  insuring  con- 
tinual contact.  The  base  is  equipped  with  two  screw  binding  posts 
which  may  be  used  to  connect  leads  to  an  outside  battery  in  the 
event  of  there  being  no  tungsten  type  ‘‘A”  batteries  available. 

(i)  An  aluminum  frame  which  is  supported  on  the  base  pre- 
viously mentioned  forms  a compartment  for  the  handset  when 
instrument  is  being  transported.  When  the  instrument  is  in- 
stalled for  a temporary  period,  unless  in  actual  operations,  the 
proper  plane  for  the  handset  is  hanging  on  the  hook  of  hook 
switch,  there  being  a ring  on  the  handset  for  this  purpose. 

(j)  A small  screw  driver  which  will  fit  practically  all  the 
screws  used  in  the  construction  of  the  instrument  is  supported  by 
the  metal  frame  and  is  furnished  with  each  instrument.  The  in- 
strument complete  weighs  approximately  eleven  pounds. 
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NACELLE  PARACHUTE.^ 


1.  Description. 

The  complete  device  of  the  nacelle  parachute  comprises  the 
following  parts: 

The  Parachute  proper,  consisting  of:  The  fabric,  the  cords. 

A lower  Nacelle  suspension,  comprising:  The  triple  suspension 
V,  the  release  device,  the  telephone  liaison  device. 

The  Nacelle,  which  includes:  2 suspension  wire  stiffeners, 
the  nacelle,  the  shock  absorber. 

The  sack,  which  holds  the  parachute  proper  until  it  is 
released. 

The  Parachute  Proper. 

The  Fahric.  The  fabric  part  is  formed  of  assembled  panels. 
It  is  made  in  the  shape  of  a spherical  cap,  and  measures  13  meters 
in  diameter.  It  is  made  of  light  Japanese  silk,  edged  with  strong 
French  silk.  The  center  seams  are  reinforced  with  bands  of  linen, 
which  practically  support  the  whole  strain,  hardly  any  strain  being 
thrown  on  the  silk. 

The  Rigging.  Halyard  ropes  are  used  for  the  rigging,  and 
are  better  for  the  purpose  than  ordinary  ropes,  since  they  do  not 
get  twisted.  (Halyards  are  already  used  in  one-man  parachutes.) 

The  rigging  comprises  two  rows  of  suspension  cords. 

The  upper  suspension  cords,  formed  of  16  two-strand  bridles 
of  5 m/m  yard-rope  (that  is,  3 2 strands  5 m.  long.) 

The  lower  suspension  cords,  formed  of  16  strands  of  7 m/m 
yard-ropes  (length  9 m.) 

The  set  of  lower  suspension  ropes  finish  by  a loop  for  holding 
the  toggle  of  the  V of  the  release  suspension,  and  has  a strap  con- 
trolling the  opening  of  the  parachute  sack.  (See  Figure  2.) 

Lower  Nacelle  Rigging. 

Triple  Suspension  V.  For  the  middle  V,  this  is  formed  of  a 
twisted  cord,  No.  l,  and  for  the  other  two  V's,  forward  and  rear, 
of  cord  No.  5.  Each  of  these  Y’s  has  a toggle  for  attaching  the 
guys  of  the  nacelle. 

These  three  V’s  join  at  the  bottom  to  form  two  loops  fitted 
with  oval  thimblesi  to  be  hooked  to  the  catches  of  the  release 
device. 

Release  Device.  The  essential  part  of  this  is  a steel  tube 
which  replaces  the  wooden  trapeze  used  in  the  B.  C.  A.  (See 
Figure  1.) 

At  the  end  of  this  tube  are  a U fitting  and  a ring.  To  each 
U fitting  is  fixed  a suspension  V of  No.  3 cord,  and  a toggle  by 
which  it  can  be  attached  to  the  parachute;  the  nacelle  is  slung 
from  the  rings. 

Movable  catches  are  fixed  to  the  same  ends  of  the  tube  by 
horizontal  axles.  To  these  catches  are  attached  the  balloon  guys. 

The  catches  are  kept  closed  by  two  rings  joined  together  by 
another  steel  tube  concentric  to  the  first  and  which  can  revolve 
around  it. 

The  rotation  of  this  tube  causes  the  release,  for  in  revolving, 
the  noses  of  the  catches  are  brought  opposite  the  notches  in  the 
rings,  and  these  notches  act  as  staples. 

The  rotation  is  controlled  by  a lever  fixed  to  the  outer  tube. 


*Balloon  Notes,  A.  E.  F.,  No.  62. 
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When  not  being  used,  the  lever  is  laid  back  along  the  two  tubes 
and  holds  them  together  by  a tenon  running  through  both. 

This  device  forms  a safety  belt  which  is  absolutely  sure  so 
long  as  the  lever  is  lying  along  the  tube 

The  lever  is  securely  maintained  in  this  position  by: 

1st.  The  springs  of  the  fastening  strap. 

2nd.  A steel  pin  passing  through  the  strap. 

3rd.  A thin  leather  strap  forming  a cotter  pin.  (See 
Figure  3.) 

When  the  parachute  has  been  released,  the  lever  cannot  pos- 
sibly be  put  back  in  the  fastening  strap,  but  it  can  be  placed 
along  the  opposite  side  of  the  tube  by  means  of  an  emergency 
strap.  (See  Figure  7.) 

Telephone  Liaison  Device.  A four-pin  jack  is  inserted  in  the 
conductor  which  joins  the  ascension  cable  to  the  nacelle.  (See 
Figure  8.) 

It  is  for  automatically  forming  a solution  of  continuity  in  the 
conductor  at  the  moment  of  release,  so  that,  when  the  parachute 
leaves  its  sack,  no  wire  or  other  object  will  be  in  its  way. 

The  female  part  of  the  device  is  suspended  by  a cord  from  the 
forward  toggle  of  the  triple  suspension  V,  and  receives  the  six 
conductor  cable  of  the  nacelle. 

The  male  part  is  joined  by  a special,  leather-sheathed  conduc- 
tor to  the  nacelle  apparatus.  This  apparatus  is  not  simply  hooked 
to  the  basket-work,  but  is  firmly  fixed  to  it  by  a plate  and  two 
thumb-nuts. 

Note;  In  Balloon  Companies,  the  nacelle  apparatus  will  have 
to  be  slightly  modified,  as  follows: 

1st.  Bore  two  square  holes  T T'  in  the  lower  horizontal 
bar  of  the  metal  frame  placed  under  the  battery 
bag.  These  holes  are  for  the  screws  of  the 
thumb-nuts. 

2nd.  Fix  the  flexible,  leather-sheathed  cable  on  the  left 
side  of  the  nacelle  apparatus,  by  means  of  a 
small  brass  collar,  C,  and  four  wood  screws. 

Nacelle. 

Suspension  Wire  Stiffeners.  If  the  Suspension  wires  were  flex- 
ible, the  releaser  v/ould  go  on  descending  when  the  nacelle 
touched  the  ground,  and  might  strike  the  passenger  rather  vio- 
lently. 

To  prevent  this,  the  two  groups  of  suspension  wires  by  two 
rattan  stiffeners  fixed  to  the  nacelle  toggles  by  rope  loops  and  to 
the  suspension  wires  by  sinali  straps.  (See  Figure  1.) 

Nacelle  Proper.  It  is  of  the  usual  type  with  four  toggles,  and 
is  rigged  exactly  the  same  as  the  nacelle  without  parachute,  except 
that  the  nacelle  telephone  outfit  is  firmly  fixed  by  means  of  two 
thumb-bolts. 

Shock  Absorber.  The  landing  shock-absorber  is  formed  of  a 
frame-work  of  basket-work  made  up  of  cylindrical  parts  about 
30  centimeters  in  diameter.  This  detachable  shock-absorber  is 
hooked  to  the  nacelle  by  four  hooks  mounted  on  rubber  shock- 
absorbers.  (See  Figure  S.) 

Sack. 

The  sack  holding  the  parachute  has  the  shape  of  a triangular 
prism,  with  the  edges  placed  horizontally.  At  the  moment  of 
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release,  the  lower  face  opens  automatically,  setting  free  the  par- 
chute. 

It  is  placed  above  the  releaser  in  the  dihedral  angle  formed  by 
the  triple  suspension  V.  It  is  suspended  from  the  central  V by 
tv/o  small  toggles. 

It  is  made  of  rubberized  fabric,  and  has  a hinged  lid  made  of 
basket  work  and  covered  v/ith  fabric.  The  lid  is  kept  in  place  by 
a set  of  rattan  springs. 

II.  Characteristics. 

Useful  Load.  The  material  is  calculated  to  support  the  weight 
of  two  observers  representing  in  the  nacelle,  a total  useful  load  of 
about  200  Kgs. 

The  complete  device  makes  an  additional  weight  for  the  bal- 
loon of  1 Kg.,  500.  (We  may  add,  for  information,  that  the 
total  weight  of  a lower  nacelle  suspension  as  now  used,  together 
with  the  two  one-man  parachutes  in  their  sacks  and  the  two  belts, 
is  about  29  Kgs.) 

Materials.  The  parts  which  share  in  the  strain  are  formed  as 
follows: 


Center  seams  of  panels. 
Upper  suspensions. 

Lower  suspensions. 
Parachute  V, 

Releaser, 

Nacelle  suspensions. 

Cables  sunk  in  the  nacelle. 


3 2 strips  of  linen  webbing, 

3 2 yard  ropes  of  5 m/m, 

16  yard  ropes  of  7 m/m, 

2 strands  of  cord  No.  3, 

4 strands  of  cord  No.  3, 

4 strands  of  cord  No.  2, 

4 strands  of  cable  6.7  m/m. 


The  maximum  tractive  strain  noted  at  the  coupling  ring  dur- 
ing the  descent  of  a parachute  released  with  a nacelle  carrying 
a useful  load  of  200  Kgs.  ranges  from  about  590  Kgs.  to  687  Kgs. 

Under  these  conditions,  the  safety  factors  of  the  parts  are 
comprised  between  8 and  18. 

The  maximum  strain  is  considerably  diminished  when  the 
load  is  reduced.  Thus,  for  a load  of  lOO  Kgs.  in  the  nacelle  the 
strain  only  reaches  an  average  of  3 20  Kgs. 

Speed  of  Descent.  The  average  speed  after  the  parachute  has 
opened  out  is: 

About  4 m.  per  second  with  one  observer. 

About  5 m.  per  second  with  two  observers. 

From  experience  gained  in  ascensions  with  free  balloons,  in 
which,  however,  the  nacelles  are  not  provided  with  shock-absorb- 
ers, we  may  conclude  that  the  speed  of  5 m.  may  be  adopted 
without  inconvenience. 

We  may  add,  for  information,  that  a one-man  parachute  with 
a useful  load  of  80  Kgs.  has  an  average  speed  of  4 m.  with  noted 
maximum  of  4.7  5 m.  per  second. 

English  and  German  parachutes  descend  at  an  appreciably 
greater  speed. 

Height  at  Which  the  Parachute  Opens  Out.  For  the  nacelle 
parachute,  this  height  has  been  measured  as  being,  on  an  average, 
70  m.,  while  for  the  one-man  parachute  it  was  about  5o  m. 

III.  Method  of  Use. 

Method  of  Delivery.  The  nacelle  parachute  is  delivered  in 
four  cases,  comprising: 
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First  case  (parachute) — 1 parachute  sack,  1 parachute. 

Second  case  (releaser)—!  releaser,  1 triple  suspension  V. 

Third  case  (basket-work)^ — -1  landing  shock-absorber,  2 stiff- 
eners for  nacelle  suspension. 

Fourth  case  (telephone  outfit)— 2 safety  clips,  1 four-pin 
jack  with  suspension  cord,  1 four-wav  switch  mounted  on  flex- 
ible cable,  1 collar  for  fixing  the  cable  on  the  nacelle  telephone 
apparatus,  4 wood  screws  for  the  collar,  1 plate  for  fixing  the 
apparatus  on  the  nacelle,  2 thumb-nuts  for  plate. 

Folding  and  Placing  in  Sack. 

Fold  the  parachute  as  prescribed  for  the  regulation  individual 
parachute. 

At  the  bottom  of  the  sack  there  is  a curved  plate  forming  the 
stop-plate  of  the  bolts  of  the  suspension  U fittings.  Fasten  the 
center  of  the  parachute  fabric  to  this  stop-plate  by  means  of  a 
breakable  thread. 

Fold  the  parachute  into  the  sack  by  successive  folds  and  then 
keep  it  in  place  by  two  breakable  threads  (longways  and  cross- 
ways)  as  in  the  individual  parachute. 

Coil  the  rigging  as  for  the  individual  parachute,  leaving  the  end 
loop  hanging  out  in  the  middle  of  the  large  side  opposite  the  hinge 
of  the  lid. 

Close  the  lid  down  and  fix  it  firmly  in  place  by  means  of  the 
rattan  springs,  having  first  passed  these  springs  through  the  strap 
of  the  loop.  (See  Figure  2.) 

Rigging. 

Parachute  Sack.  Before  the  balloon  is  rigged,  fix  the  sack  in 
the  dihedral  angle  of  the  triple  suspension  V,  which  must  have 
been  previously  hooked  to  the  releaser  catches. 

To  fix  the  sack  in  the  dihedral  angle,  pass  the  two  upper  loops 
of  the  sack  on  the  two  small  toggles  of  the  center  V;  then,  to 
keep  the  sack  from  turning,  tie  it  to  the  two  strands  of  the 
V by  strings  passing  through  the  strips  of  webbing  sewn  on  the 
fabric  covering  of  the  sack  (as  shown  in  Figure  4.) 

Cover  the  toggle  of  the  V joining  the  parachute  and  the  re- 
leaser with  the  loop  of  the  parachute  suspensions.  Then  coil  the 
two  strands  of  the  V above  the  releaser  and  secure  them  by  two 
breakable  wires  passed  through  the  U’s. 

Lower  Nacelle  Suspension.  Bring  the  triple  suspension  V, 
rigged,  as  explained  above  with  the  parachute  sack,  below  the 
balloon.  Place  the  sack  so  that  the  last  fold  of  the  fabric  is 
placed  towards  the  forward  part  of  the  balloon,  so  that  when 
the  parachute  leaves  the  sack  the  wind  immediately  enters  it. 
Cover  the  toggles  of  the  three  V’s  with  the  corresponding  loops 
of  the  nacelle  suspensions. 

Nacelle.  Hook  the  two  stiffeners  to  the  nacelle  by  passing 
their  cord  loops  beneath  the  toggles,  and  make  them  rest  flat  on 
the  nacelle.  Let  the  balloon  mount  slowly,  bring  the  nacelle  into 
place  and  cap  the  toggles  by  the  releaser  suspensions. 

Let  the  balloon  mount  again  until  the  nacelle  leaves  the 
ground.  Raise  the  stiffeners  and  strap  them  to  the  suspensions. 

See  that  the  telephone  apparatus  is  properly  fixed  to  the  side 
of  the  nacelle  by  the  thumb-screws. 

Valve  Cord  and  Ripping  Cord.  Fasten  these  two  cords  to  the 
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rings  of  the  safety  clips  on  the  forward  center  nacelle  suspensions 
above  the  toggles  (Figure  1.)  Let  the  ends  of  the  cords  hang 
freely  in  the  nacelle,  leaving  only  the  exact  length  required 
(about  2 m.  below  the  lid  of  the  parachute  sack)  so  that  they  do 
not  hamper  the  observer  and  that  there  is  no  danger  of  his  placing 
his  seat  or  anything  else  on  them. 

Telephone  Connections.  Pass  the  loop  of  the  cord  carrying 
the  female  part  of  the  telephone  connection  on  the  toggle  of  the 
front  V of  the  nacelle  suspension. 

Fasten  the  six  conductor  wire  joined  to  the  ascension  guy  to 
the  toggle  of  the  cord  and  connect  up. 

If  there  is  only  one  nacelle,  the  part  of  the  wire  which  would 
go  to  the  second  nacelle  is  coiled  up  and  hung  above  the  toggle 
of  the  forward  V. 

If  there  are  two  nacelles,  this  part  of  the  wire  will  be  carried 
to  the  second  nacelle  and  fastened  to  the  toggle  of  the  cord  form- 
ing the  telephone  connection  with  that  nacelle. 

To  complete  the  telephone  connection,  pass  the  four-way 
switch  joined  by  a flexible  cable  to  the  nacelle  telephone  outfit, 
into  the  female  part. 

Shock-Absorber.  When  the  rigging  is  completely  finished,  sus- 
pend the  shock-absorber  before  casting  off. 

Working. 

To  Release.  Take  off  the  leather  strap  which  keeps  the  safety 
pin  in  place.  Take  out  the  safety  pin,  which  will  remain  at- 
tached by  its  chain  to  the  control  lever.  (Figure  3.)  Raise  the 
lever  perpendicular  to  the  tables  (Figure  4),  which  will  unlock 
the  system.  Lower  the  lever  until  release  is  effected.  (Figure  5.) 

Recent  experiments  made  in  Balloon  Units  on  the  front  have 
shown  that  the  observer  must  crouch  at  the  bottom  of  the  nacelle 
and  seize  the  inside  handles  (which  must  be  put  in  the  nacelle  for 
this  purpose)  otherwise,  on  account  of  the  elevated  position  of 
the  center  of  gravity,  the  nacelle  would  slope  a good  deal  to  one 
side  before  the  parachute  opened. 

After  release,  the  control  lever  hangs  vertically  above  the 
nacelle.  During  descent,  it  can  be  raised  and  fastened  back  along 
the  outer  tube  by  the  extra  strap  provided  for  the  purpose. 
(Figure  6.) 

To  decrease  speed  at  landing,  the  observer  may,  on  nearing 
the  ground,  throw  out  part  of  his  ballast  in  order  to  lighten  the 
nacelle. 

Supervision  and  Upkeep  of  Material. 

Sack.  See  that  the  bolts  of  the  suspension  U’s  are  not  loose. 
If  they  have  loosened  through  not  being  sufficiently  riveted,  they 
must  be  riveted  again. 

Examine  the  rattan  from  time  to  time  to  see  that  it  retains  its 
rigidity  and  does  not  warp  over-much. 

See  that  the  edges  of  the  lid  do  not  come  out  of  the  sack, 
for,  in  that  case,  they  might  collect  rain-water. 

Parachute.  Examine  frequently  the  fabric  and  the  rigging  with 
as  much  care  as  is  recommended  for  an  individual  parachute. 
Especially  test  the  state  of  the  loops  in  webbing  which  are  used 
for  fastening  various  parts  to  the  suspension  guys. 
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Releaser.  Frequently  examine  the  ‘ releaser  and  see  that  no 
dust  or  sand  gets  between  the  two  tubes. 

IV.  Experiments  Made. 

A series  of  tests  of  the  basket  parachute  have  been  made 
with  the  object  of  verifying  the  working,  and  of  bringing  about 
various  incidents  which  might  occur  in  practice. 

These  tests  are  distinct  from  the  first  experiments  which 
were  made  for  the  purpose  of  deciding  on  the  model  to  be  adopted 
and  the  dimensions  of  the  parachute  and  releaser. 

Launching  Tests. 

More  .than  100  launchings  of  the  basket  parachute,  with  re- 
leaser and''  parachute  of  the  type  adopted,  have  been  carried  out 
at  heights  varying  between  100  and  600  m.,  with  the  following 
loads: 

1st.  Load  of  l5o  Kg.  (One  observer  only.) 

2nd.  Load  of  200  Kg.  (Average  case.) 

3rd.  Load  of  250  Kg.  (Two  observers  and  a heavily  loaded 

nacelle) . 

Release  was  effected: 

At  an  altitude  of  less  than  400  m.  by  means  of  a string  operated 
from  the  ground. 

At  an  altitude  higher  than  400  m.  by  means  of  an  automatic 
fuse  device. 

Some  release  tests  were  also  made  as  follows:  The  balloon 
was  rigged  to  two  nacelles:  the  releaser  was  placed  in  the  for- 
ward nacelle  and  worked  by  a string  maneuvered  by  the  passen- 
ger in  the  ofher. 

Of  course,  before  the  balloon  left  the  ground,  the  safety  de- 
vices preventing  the  m.aneuvering  of  the  releaser  were  taken  off. 

Several  of  these  experiments  were  carried  out  under  very 
unfavorable  conditions,  specially  imposed  as  test  conditions: 

Parachute  pushed  into  the  sack  without  being  folded. 

Parachute  which  had  not  been  unfolded  for  two  months. 

Parachute  folded  in  a wet  state. 

Parachute  folded  in  a frozen  state. 

Ballast  piled  up  on  one  side  of  the  basket,  or  in  a corner. 

Load  corresponding  to  an  observer  suspended  directly  from  the 
releaser. 

Simultaneous  release  from  the  two  nacelles. 

These  tests  were  carried  out,  whenever  possible,  at  normal 
speed  and  with  maximum  strain  on  the  suspension  guys. 

Results.  In  every  case  without  exception  the  parachute 
worked  normally. 

Especially  in  the  test  with  two  nacelles,  the  parachutes 
approached  each  other  and  rebounded  without  any  trouble. 

Once  it  happened  that  the  nacelle  of  the  second  parachute 
fell  full  on  the  fabric  of  the  first  and  ripped  it  up  for  a length  of 
two  meters.  In  spite  of  that,  the  damaged  parachute  got  clear 
and  landed  at  the  same  time  as  the  other.  Moreover,  the  tear 
did  nof  spread,  and  stopped  in  the  middle  of  a silk  panel. 

Special  Tests. 
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Besides  the  launching  tests  above  mentioned,  the  following 
special  tests  were  made: 

Ripped  Parachute.  A parachute  was  launched  after  having 
been  split  along  one  of  its  ribs  for  a length  of  five  meters. 

The  speed  of  descent  remained  practically  normal,  and  landing 
was  effected  under  usual  conditions. 

Landing  Shock-Absorber.  The  type  of  shock-absorber  to  be 
adopted  was  decided  as  the  result  of  experiments  consisting  of  a 
series  of  free  falls  of  a nacelle  carrying  one  or  twO'  passengers  and 
abandoned  in  space  at  heights  calculated  to  give  a speed  of  from 
4 to  6 m.  per  second  at  the  moment  of  landing. 

When  the  type  was  decided  upon,  it  was  submitted  to  six  suc- 
cessive landings  at  5 m.  per  second;  it  bore  the  shocks  perfectly 
well  and  was  only  slightly  deformed. 

As  it  can  easily  be  fixed  on  the  nacelle,  it  can  be  changed  on 
the  spot  if  greatly  damaged  in  a rough  landing.  A spare  shock- 
absorber  should,  therefore  be  kept  on  hand. 

Breaking  Test  of  the  Releaser.  A Tensile  Test  carried  to 
breaking  point  was  made  at  the  Laboratory  of  the  “Arts  et  Met 
iers.’’ 

The  cables  of  the  balloon  broke  at  11,500  Kgs.  The  releaser 
only  began  to  bend  under  a tension  of  10,000  Kgs.  and  the  defor- 
mation was  so  slight  that  the  appartus  continued  working  after 
the  test  had  been  made. 
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THE  FUTURE  OF  THE  AIR  SERVICE,^ 

By  Major-General  Charles  T.  Menoher,  U.  S.  A.,  Director  of 
Air  Service. 

It  should  be  apparent  to  anyone  who  scans  the  current  press 
or  who  holds  intercourse  with  his  fellow  men  that  there  is  no 
subject  before  the  American  public  today  that  is  of  more  absorb- 
ing interest  to  the  country  at  large  than  that  of  the  navigation  of 
the  air. 

This  manifestation  of  interest  cannot  all  be  attributed  to  the 
mere  passing  attraction  provided  by  the  recital  of  the  many 
thrilling  and  dramatic  experiences  and  achievements  of  the  fight- 
ing men  in  France;  nor  can  it  be  attributed  entirely  to  realization 
of  the  immense  commercial  possibilities  of  general  air  navigation. 
To  my  mind  it  has  a much  broader  and  deeper  significance  than 
these — the  knowledge  and  realization  on  the  part  of  those  to 
whom  we  must  look  in  the  future  for  our  flyers,  the  youth  oi 
the  country,  that  here  will  be  an  opportunity  to  experience  per- 
sonally some  of  the  thrills  that  were  the  privilege  of  those  who 
fought  over-seas. 

And  we  need  have  no  fear  for  the  future  of  a human  activity 
which  possesses,  in  addition  to  its  great  military  and  commercial 
possibilities,  such  opportunity  for  romantic  experience.  This 
phase  of  air  activity  will  insure  for  all  time  the  maintenance  of  the 
necessary  personnel  for  carrying  on  its  development  along  all 
lines. 

It  is  to  the  military  and  commercial  support  of  the  science  of 
aeronautics,  however,  that  we  must  look  for  its  practical  material 
development.  The  demands  of  the  war  have  placed  the  Air  Ser- 
vice of  the  military  establishment  in  a commanding  position,  and 
Air  Service  activities  will  look  to  it  for  assistance  for  some  time 
to  come.  Whether  we  maintain  that  commanding  position  will 
depend  in  great  measure  upon  our  own  efforts. 

With  a reasonable  legislative  support  and  an  adequate  or- 
ganization, there  is  no  reason  why  it  should  not  be  maintained, 
but  it  will  not  be  maintained  except  by  vigorous  effort  on  the 
part  of  the  Air  Service  itself  and  by  the  loyal,  whole-hearted 
support  of  the  plan  of  operations  prepared  by  our  superiors,  of 
every  individual  in  the  Air  Service. 

There  may  be,  and  undoubtedly  are,  legitimate  and  logical  dif- 
ferences of  opinion  in  regard  to  certain  fundamentals  of  the  Air 
Service  in  general,  such  as  whether  we  should  have  a separate 
Department  of  the  Air,  which  might  or  might  not  include  all 
Government  air  activities,  whether  there  should  be  separate  but 
co-ordinated  Service  for  the  Army  and  the  Navy,  or  whether  these 
should  be  combined — these  are  questions  rather  of  policy,  whose 
determination  is,  and  should  be,  left  to  higher  authority.  Our 
Military  Air  Service,  being  a subordinate  activity  of  the  War 
Department,  is  concerned  with  carrying  out  the  broad  policies  of 
that  department  entirely  unaffected  by  personal  or  political  con- 
siderations, recommending  fearlessly  to  the  department  in  mat- 
ters not  already  covered  by  such  policies. 


^'(This  article  appears  in  the  April  issue  of  “U.  S.  Air  Service,’’ 
official  publication  of  the  Army  and  Navy  Air  Service  Association.) 
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Within  the  Air  Service  itself  the  same  principle  should  obtain 
all  the  way  through.  In  no  other  way  can  there  be  realized  that 
team  work  that  is  absolutely  essential  to  successful  accomplish- 
ment. It  is  within  the  orbit  prescribed  by  higher  authority — 
and  it  is  the  very  nature  of  things  that  limits  should  be  set  to  this 
orbit — -that  the  Air  Service  has  its  normal,  legitimate  activity. 
There  is  and  will  be  enough,  and  more,  for  each  one  to  do  if  the 
Service  is  to  continue  to  be  worthy  of  the  name. 

Coming  down  to  a more  concrete  consideration  of  the  prob- 
lems that  concern  our  Air  Service:  the  immediate  demand  is  to 
provide  for  adequate  storage,  maintenance,  and  so  on,  sufficient 
to  the  material  on  hand  and  for  a liberal  program  of  training, 
with  provision  for  expanding  production  activities  in  case  of  need, 
and  to  save  as  much  as  possible  of  the  trained  personnel  now  in 
service  from  the  wreck  occasioned  by  insistent  demands  of  de- 
mobilization; then  to  adopt  an  adequate  organization  and  a training 
program  to  the  end  that  as  many  tactical  units  as  possible  may 
be  kept  and  maintained.  By  these  means,  tactical  training  may 
be  carried  on,  traditions  may  be  maintained  and  fostered,  and  pro- 
vision made  for  expansion  of  the  numbers  of  such  units  in  case  of 
emergency.  The  whole  problem  must  be  viewed  from  a tactical 
standpoint  and  no  considerations  of  peace-time  conditions  must 
be  allowed  to  obstruct  or  obscure  the  view. 

Having  once  adopted  and  put  into  operation  an  organization 
and  an  adequate  program,  the  next  important  step  is  to  secure 
proper  liaison  with  all  activities  that  affect  the  problem  in  any 
way.  This  can  be  obtained  only  by  a painstaking  insistence 
thereon  until  it  becomes  a matter  of  second  nature,  in  dealing 
with  any  problem,  whether  tactical  or  administrative,  to  tie  up 
with  all  activities  having  any  point  of  contact  therewith.  The 
same  rules  regarding  liaison  must  apply  outside  the  Air  Service 
proper  as  well — to  other  bureaus  of  the  War  Department,  the 
Navy,  the  other  Government  agencies  and  all  commercial  or 
civilian  activities  bearing  in  any  way  upon  the  Air  Service.  The 
term  liaison  necessarily  implies  friendly  intercourse,  and  in  all 
dealings — whether  with  other  executive  agencies  of  the  Govern- 
ment, Congress,  commercial  agencies,  the  press  or  whatever  it 
may  be— it  should  be  borne  in  mind  that  '‘the  other  fellow”  is 
also  actuated  by  reasonable  and,  most  probably,  friendly  motives. 

Now  that  peace  has  come  and  the  various  activities  disturbed 
by  war  are  returning  to  normal  channels,  as  I have  said  in  a public 
speech,  we  may  look  for  a steady  flow  of  conservative  develop- 
ment. We  all,  I believe,  would  like  to  see  the  United  States,  where 
aviation  had  its  birth,  gain  and  maintain  the  lead  in  aviation.  To 
do  this  will  require  the  co-operation  and  co-ordination  of  all  our 
activities  and  resources.  Because  of  the  lead  given  the  Air  Ser- 
vice of  the  War  Department  by  the  enforced  effort  due  to  the  war, 
civilian  activities  are  sure  to  look  to  our  Air  Service  for  assistance 
for  some  time  to  come.  This  places  upon  the  Air  Service  an 
obligation  of  assistance  and  co-operation  in  carrying  on  the  work. 
This,  I believe,  is  a fortunate  circumstance  for  the  Air  Service, 
provided  it  fulfills  its  obligation. 

It  will  be  the  endeavor  of  the  Air  Service  to  fulfill  these  obli- 
gations as  far  as  possible,  subject  to  the  limitations  of  Con- 
gressional appropriation. 
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The  acceptance  of  such  co-operation  and  assistance  by  civilian 
activities  should  carry  with  it  the  reciprocal  obligation,  and  appeal 
is  hereby  made  for  such  reciprocal  co-operation. 

It  will  be  in  the  matter  of  research  and  development  of  material 
that  we  must  look  in  the  future  to  civilian  activities,  unless  Con- 
gress should  appropriate  for  these  purposes  more  liberally  than 
we  have  any  reason  to  hope  for.  The  Air  Service  must  render 
every  encouragement  possible  to  private  manufacturers  to  develop 
new  and  improved  types  and,  at  the  same  time,  carry  on  its  own 
work  along  these  lines  as  far  as  possible. 

The  foregoing  will  indicate  only  in  a general  way  what  some 
of  the  more  pressing  problems  are  for  the  Air  Service  and  what 
should  be  its  policy.  Within  the  Air  Service  itself  there  must  be 
an  active,  progressive  policy.  From  its  present  position  of  advan- 
tage, it  should  be  able  to  lead  the  way  in  most  phases  of  air 
activity.  It  should  never  be  content  simply  to  maintain  its  exist- 
ence. 

Active  aggression  has  every  hope  of  success,  while  passive 
defence  tends  only  to  inaction  and,  if  persisted  in,  can  lead  only 
to  defeat  and  failure. 


MACHINE  GUNS  IN  THE  DEFENCE  OF  THE  BALLOON. 

i 

The  method  most  generally  followed  by  the  American  Balloon 
Companies  in  placing  their  machine  guns  on  the  field  when  the 
balloon  is  in  ascension,  is  in  a formation  similar  to  a six-pointed 
star.  This  is  the  method  used  by  the  French  Companies  and 
has  evidently  been  adopted  by  the  American  Balloon  Companies 
from  the  French.  The  placing  of  the  machine  guns  in  the  forma- 
tion illustrated  by  the  accompaning  diagram  is  submitted  as  being 
more  effective,  and  as  a result  of  its  use,  one  of  the  American 
Balloon  Companies  brought  down  two  planes  in  two  days  on  the 
Verdun  front  during  the  present  offensive.  For  the  reasons 
hereinafter  stated  it  is  thought  to  be  more  effective  than  star 
formation;  first,  it  does  away  with  the  idea  of  having  the  guns 
scattered  over  the  field  where  the  Maneuvering  Officer  during 
an  attack  has  little  or  no  fire  control  over  them,  because  they  are 
in  all  directions  from  his  position,  his  voice  is  inaudible  at  such 
time,  it  does  not  permit  of  a concentrated  fire,  and  it  is  much 
more  difficult  to  get  an  effective  barrage  from  that  formation 
than  from  the  formation  in  the  accompanying  diagram.  The 
formation  submitted  in  the  above  diagram  with  the  intervals 
between  the  guns  as  therein  noted  has  every  advantage  of  the 
star  formation,  and  also  gives  the  Maneuvering  Officer  fire  con- 
trol by  either  voice  command  or  whistle  signal.  It  puts  the  guns 
in  a position  where  relative  to  his  position  they  are  all  in  one 
direction  from  him,  and  where  they  can  note  the  fire  of  the  other 
guns  and  thus  correct  or  shift  their  own  fire  with  reference  to  it. 
It  permits  of  a better  concentrated  fire,  and  at  the  same  time  of 
a more  effective  barrage.  The  effective  fire  from  this  formation 
is  not  altered  by  an  attack  from  the  flank  or  the  rear,  instead  of 
from  the  front,  and  does  nof  require  as  much  shifting  or  swinging 
of  the  guns,  nor  does  it  present  many  situations  where  it  is 
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necessary  to  fire  directly  overhead.  It  permits  of  all  of  the  guns 
to  be  in  a sort  of  a skirmish  line  formation  where  their  fire  can 
be  directed  straight  at  and  into  an  attacking  plane  coming  from 
the  immediate  front,  or  at  a considerable  angle  in  the  direction 
of  the  flanks,  and  only  in  the  event  of  an  attack  from  the  rear 
(a  very  unusual  situation)  does  it  require  any  material  shifting  or 
swinging  of  the  guns  to  get  them  on  the  target.  It  has  a great 
advantage  of  placing  the  guns  so  under  the  Maneuvering  Officer’s 
control,  so  that  at  any  time,  especially  after  they  have  opened 
fire  on  a target,  he  may  shift  the  fire  of  all  of  the  guns,  or  any 
number  of  them,  to  other  targets— the  latter  being  a common 
situation  which  often  presents  itself  in  the  form  of  several,  or  a 
patrol  of  enemy  planes,  all  coming  toward  the  balloon  at  the 
same  time,  especially  during  an  attack.  Certain  commands  and 
signals  should  be  had  and  agreed  upon  as  those  to  be  used  in  all 
attacks,  and  as  regards  these,  voice  and  whistle  signals  are  more 
advantageous  to  arm  signals,  as  they  do  not  take  the  attention  of 
the  gunners  from  the  target  while  they  are  being  given,  or  in 
the  execution. 

It  is  suggested  that  a uniform  set  of  commands  and  signals  to 
be  used  by  all  American  Balloon  Companies  should  be  laid  down 
and  adopted,  and  that  companies  be  drilled  in  the  same  before 
going  to  the  front. 

MEYER  MORTON, 

Second  Lieut.,  A.S.,  U.S.A. 

Maneuvering  Officer. 


BALLOON  COMPANIES  IN  REVIEW. 

BULLETIN. 

Training  and  Operations  Group 
Balloon  and  Airship  Division. 

The  below  is  an  extract  from  a letter  written  by  the  Com- 
manding Officer  of  the  6th,  7th  and  8th  Balloon  Companies  to  the 
Chief  of  Air  Service,  Balloon  Section,  Paris,  France,  on  the  sub- 
ject of  a review  by  General  Pershing. 

The  review  took  place  on  February  27,  when  the  6th,  7th  and 
8th  Companies  were  inspected  by  the  Commander-in-Chief,  the 
Companies  being  organized  into  a Provisional  Battalion  of  five 
detachments,  with  Captain  Samuel  T.  Moore  commanding. 

Extract. 

3.  General  Pershing  repeatedly  complimented  the  detachment 
commanders  on  the  splendid  appearance  and  dress  of  the  men. 
He  also  highly  praised  the  work  of  the  balloons  on  the  front,  in- 
quiring as  to  the  length  of  service,  at  the  front,  number  of  casu- 
alties sustained  in  the  various  organizations,  and  displaying  a gen- 
eral keen  interest  in  the  work  accomplished.  “We  are  all  very 
proud  of  the  work  accomplished  by  the  balloons;  it  was  splendid,” 
he  told  each  Company  Commander.  After  passing  in  review, 
which  was  in  line  of  companies,  the  officers  and  non-commis- 
sioned officers  assembled  about  the  Commander-in-Chief,  who 
congratulated  them  and  personally  thanked  them  for  their  initia- 
tive interest  and  tireless  energy. 
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4.  The  6th  Company  was  commanded  by  First  Lieut.  George 
E.  Nixon;  7th  Company  by  Second  Lieut.  George  E.  Quisen- 
berry;  8th  Company  by  First  Lieut.  Hollace  H.  Jennings;  2nd 
Platoon,  6th  Company,  by  Second  Lieut.  Meyer  Morton,  and 
2nd  Platoon,  8th  Company,  by  Second  Lieut.  Harle  W.  Pyle. 

5.  On  March  1,  1919,  the  three  companies  attended  an  illus- 
trated lecture  by  Colonel  Howe,  of  the  General  Staff,  on  America’s 
part  in  the  war.  The  pictures  included  the  bringing  down  of  a 
German  ariplane  by  the  machine  gunners  of  the  6th  Company,  and 
Colonel  Howe  announced  that  he  was  very  happy  to  find  the 
company  which  accomplished  such  a good  piece  of  work  and 
contributed  such  an  interesting  feature  to  the  moving  picture  part 
of  this  lecture. 

P.  E.  VAN  NOSTRAND, 

Major,  A.S.A., 

Executive  Officer. 


FIFTY-EIGHTH  BALLOON  COMPANY  MANEUVERS. 

A.  P.  O.  704. 

21  February,  1919. 

MEMORANDUM:  For  Chief  of  Air  Service,  American  E.  F.,  (Balloon 

Section.) 

1.  As  shown  by  enclosed  copy  of  log,  on  Wednesday,  19 
February,  1919,  this  company  maneuvered  the  balloon  a distance 
of  12  kilometers  from  Etalans  to  work  with  the  Artillery  at  School. 

2.  Our  position  beyond  the  target  range,  simulated  that  of  an 
enemy  balloon  in  actual  warfare.  The  problem  of  artillery  was  a 
maneuvering  problem,  and  balloon  was  supposed  to  locate  batteries 
and  follow  their  advance,  not  to  regulate  fire. 

3.  The  Commandant  of  School  did  not  inform  the  several 
officers  who  were  to  conduct  the  problem  that  the  balloon  was 
to  be  used  and  our  ascension  was  timed  to  conform  to  that  at 
which  the  batteries  went  into  position. 

4.  In  the  critique  which  followed  the  problem,  because  posi- 
tions of  all  batteries  had  been  reported  from  balloon,  some  on 
roads,  commanders  were  criticized  for  having  taken  up  exposed 
positions  and  for  not  having  made  better  use  of  cover. 

5.  Our  part  in  the  problem  has  surely  done  more  to  con- 
vince the  Artillery  of  service  it  is  possible  for  the  balloon  to  ren- 
der, than  anything  we  could  have  done,  and  we  are  promised 
further  work  with  next  class  at  school.  Colonel  Deems,  Director 
of  the  School,  expressed  his  personal  appreciation  of  the  services 
rendered. 

6.  In  preparation  for  this  work  12  kilometers  of  wire  were 
laid  by  telephone  section;  to  avoid  maneuvers  over  high  tension 
wires  and  other  obstacles  in  town,  the  balloon  was  carried  a dis- 
tance of  two  kilometers  and  the  entire  program  was  carried  out 
successfully. 

7.  The  excellent  work  of  Lieuts.  Lewis  and  Whitehead  in  the 
basket,  merits  especial  mention. 

M.  S.  FARR, 

Captain,  A.S. 
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TWELFTH  BALLOON  COMPANY  RETURNS. 

Five  Air  Service  Officers  and  a non-commissioned  officer  of 
the  12th  Balloon  Company,  which  saw  considerable  service  in 
action  overseas,  have  just  returned  and  reported  to  the  Director 
of  Air  Service.  This  organization  took  part  in  the  St.  Mihiel 
offensive,  and  has  been  cited  in  orders  three  times.  One  of  the 
officers  received  a Distinguished  Service  Cross,  and  nearly  all  the 
personnel  have  been  through  shelling  and  carried  on  observation 
in  the  air  under  fire. 

The  officers  who  returned  include  Captain  A.  C.  McKinley, 
Balloon  Observer,  Commanding  Officer,  of  St.  Louis;  Lieutenants 
R.  R.  Cummings,  Maneuvering  Officer,  M.  D.  Sapiro  and  G.  L. 
Thompson,  Observers,  and  Lieut.  Edgar  Meyers  (Coast  Artillery) 
Student  Observer.  The  diary  of  the  Company  kept  during  the 
whole  overseas  tour  is  interesting.  It  touches  lightly  upon  the 
loss  of  two  observers  who,  in  one  balloon,  were  blown  into  Ger- 
many by  a strong  wind;  mentions  of  the  experiences  of  observers 
who  jumped  under  fire,  and  relates  the  story  of  the  day  that  the 
balloon  and  whole  company  were  shelled,  including  a direct  hit  on 
the  balloon. 


NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  1 o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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REPORT  ON  THE  CAUSES  AND  PREVENTION  OF  FIRES  IN 
BALLOONS. 

INTRODUCTION. 

The  present  report  is  based  upon  the  conclusions  reached  as  a 
result  of  visits  made  to  Fort  Omaha,  Fort  Sill,  and  Camp  John  Wise 
during  September,  1918.  Written  reports  have  been  secured  of  six 
cases  of  fire  at  these  camps,  and  of  one  case  of  a balloon  which  was 
struck  by  lightning  while  anchored  from  a warship. 

The  general  conclusion  reached  as  a result  of  an  examination  of 
these  reports,  and  of  the  technique  practiced  in  the  manipulations 
of  balloons  at  the  various  camps  leads  the  writer  to  the  conclusion 
that  in  none  of  the  instances  cited  is  it  necessary  to  invoke  any 
agency  other  than  the  well  recognized  principles  of  physics  in 
order  to  account  for  the  facts.  All  cases  are  ultimately  traceable 
to  the  ignition  of  an  explosive  mixture,  inside  or  outside  the  envel- 
ope, by  an  electric  spark,  and  the  subsequent  destruction  of  the 
balloon,  either  with  detonation,  when  the  conditions  were  such  that 
a large  amount  of  explosive  mixture  was  formed  in  the  balloon 
itself,  or  by  comparatively  silent  burning  when  the  inside  of  the 
balloon  was  free  from  explosive  mixture. 

In  the  matter  of  recommendations,  the  writer  will  confine  him- 
self, in  the  present  report,  to  those  concerning  which  he  feels 
there  can  be  no  doubt,  reserving  for  more  complete  examination 
other  recommendations  which,  while  they  have  given  promise, 
nevertheless  require  further  experimentation  to  decide  upon  the 
extent  of  their  necessity  or  efficiency  in  practice. 

In  the  “Appendix”  to  this  report  will  be  given  a discussion  on 
certain  matters  relating  to  the  subject  of  balloons,  some  of  which, 
while  they  have  little  or  no  bearing  upon  the  question  of  fire,  may 
nevertheless  be  of  interest  to  those  concerned. 

LIST  AND  ANALYSIS  OF  FIRES  CONCERNING  WHICH  REPORTS 
HAVE  BEEN  EXAMINED. 

Destruction  of  a Free  Balloon  During  Deflation. 

Abstract  of  Report.  The  balloon,  of  9000  cubic  feet  capacity, 
left  Fort  Omaha  at  8:30  A.  M.  on  June  l5,  1917.  The  weather 
was  calm,  and  the  balloon  travelled  only  nine  miles  in  one  hour. 
At  10:40  A.  M.  the  pilot  made  a landing.  He  then  ascended  to 
an  altitude  of  6000  feet,  and  again  landed  near  Nebraska  City 
under  a mild  wind  of  less  than  fifteen  miles  per  hour.  The  landing 
was  made  without  ripping  the  panel,  and  the  pilot  got  out  of  the 
basket,  pulled  down  the  net  so  as  to  reach  the  valve,  and  unhooked 
the  valve  spring  so  as  to  facilitate  the  escape  of  the  hydrogen.  He 
then  started  to  pull  the  net  so  as  to  get  the  valve  once  more  to  the 
top.  When  the  valve  was  approximately  at  the  desired  position,  he, 
to  use  his  own  words,  “heard  the  characteristic  sound  of  ignited 
hydrogen,  and,  realizing  the  possibility  of  sudden  explosion,  threw 
himself  down  on  the  ground  to  protect  his  face.  The  explosion  fol- 
lowed immediately,  * * the  envelope  was  gone  in  a few 

seconds. 

Analysis  of  the  Explosion.  The  region  surrounding  the  place 
where  hydrogen  escapes  into  the  air  is  always  the  seat  of  an  explo- 
sive mixture.  The  “characteristic  sound  of  ignited  hydrogen”  re- 
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ferred  to  by  the  pilot  evidently  corresponds  to  the  “pop’’  or  minia- 
ture explosion  resulting  from  the  ignition  of  the  explosive  gas  at 
the  valve  opening.  The  valve  being  open,  and  the  appendix  being 
also  open,  the  conditions  were  favorable  for  the  formation  of  an 
explosive  column  of  gas  between  the  two  openings  for  the  reason 
explained  on  page  23  of  this  report.  So  long  as  the  initial  velocity 
with  which  a flame  would  start  be  propagated  through  this  explo- 
sive column  (a  velocity  of  the  order  of  magnitude  of  one  or  two 
meters  per  second)  was  less  than  the  velocity  of  efflux  of  the  gas 
from  the  valve,  the  explosion  would  be  unable  to  propagate  itself, 
or  “strike  back”  into  the  balloon.  This  would  appear  to  be  the 
condition  prevailing  at  the  instant  when  the  ignition  was  first 
noticed.  At  this  time  the  pilot  was  presumably  pulling  down  on 
the  net.  On  hearing  the  initial  miniature  explosion  he  released  the 
net.  This  would  produce  a sudden  diminution  of  the  pressure  in 
the  balloon,  and  consequently  a diminution  of  the  velocity  of  efflux 
of  gas,  enabling  the  flame  to  strike  back  into  the  balloon  and 
explode  the  whole  of  the  explosive  mixture  contained  therein.  In 
this  way  the  major  explosion  is  accounted  for  as  occurring  an 
instant  after  the  initial  minor  explosion,  a circumstance  which 
seems  to  be  implied  in  the  pilot’s  report.  The  major  explosion 
probably  represented  the  combustion  of  the  explosive  mixture  in 
the  column  joining  the  two  openings,  and  in  the  regions  to  which 
air  had  diffused  from  this  column.  A quantity  of  hydrogen  of  a 
degree  of  purity  comparable  with  that  in  the  balloon  at  the  moment 
of  descent  would  yet  remain,  and  this  would  burn  with  a speed 
relatively  slow  compared  with  that  of  the  explosion,  a circumstance 
borne  out  by  the  pilot’s  statement  that  the  envelope  was  consumed 
“in  a few  seconds.” 

The  hydrogen  used  for  a free  balloon  is  usually  taken  from  a 
kite  balloon  when  the  purity  is  insufficient  to  provide  a satisfactory 
lifting  power  in  the  latter.  Further,  in  descending,  a free  balloon 
will  to  some  extent  take  in  air  through  the  appendix,  although  the 
automatic  construction  of  the  latter  by  the  increase  of  external 
pressure  minimizes  the  influx  of  air.  However,  there  is  always  a 
certain  possibility  of  the  gas  in  a free  balloon  being  explosive. 
That  such  was  not  the  case  in  the  instance  under  discussion,  how- 
ever, is  borne  out  by  the  fact  that  the  gas  burned  for  a few  sec- 
onds after  the  major  explosion;  and,  we  are  thus  led  to  the  con- 
clusion that  the  primary  cause  of  the  explosion  inside  the  balloon 
was  to  be  found  in  the  column  of  explosive  gas  which  originated  as 
a result  of  the  appendix  being  open  while  the  hydrogen  was  dis- 
charged from  the  valve. 

The  primary  origin  of  the  spark  was  probably  the  electrification 
of  the  surface  of  the  balloon  by  the  friction  resulting  from  pulling 
the  net  over  it.  The  spark  might  arise  in  several  ways.  It  might 
occur  between  the  fabric  and  the  net  rope;  or,  some  part  of  the 
valve  which  was  conducting  but  was  insulated  from  other  con- 
ducting parts  might  spark  to  one  of  these  parts  as  a result  of  its 
having  become  charged  by  leakage  from  the  charged  envelope. 

Conclusions.  The  first  ignition  of  the  escaping  gas  was  caused 
by  an  electric  spark  which  occurred  in  the  vicinity  of  the  valve, 
and  the  major  explosion  was  caused  by  the  striking  back  of  the 
flame  into  the  explosive  column  of  air  which  resulted  from  the 
presence  of  two  openings  in  the  balloon,  at  different  levels. 
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Destruction  of  a Free  Balloon  During  Inflation  at  Fort  Omaiia. 

Abstract  of  Report.  The  spherical  balloon  was  being  inflated 
in  a closed  hangar  on  December  10,  I9l7.  When  about  15,000 
cubic  feet  of  gas  were  in.  Corporal  Treacy  crawled  under  the  bal- 
loon according  to  the  usual  custom  to  see  that  the  filling  tube  was 
straight.  He  had  gotten  as  far  as  the  connecting  sleeve  and  was 
starting  to  look  for  kinks,  v/hen  he  placed  his  hand  on  the  sleeve, 
and  an  explosion  occurred  which  burned  him  badly  around  the  face. 
He  crawled  out,  stopped  the  blower  which  was  forcing  hydrogen 
into  the  balloon,  and  reported  the  circumstance.  Several  officers 
arrived  on  the  scene  in  a few  minutes  and  observed  no  odor  of 
burning  material,  and  no  evidence  of  fire.  The  order  was  given  to 
let  the  balloon  up  so  that  it  might  be  examined  underneath.  Sand 
bags  were  let  down  two  rounds  on  the  net.  The  balloon  then  rose 
and  rolled  over  a little  to  the  south,  and  an  explosion  occurred 
under  the  balloon  which  burned  all  the  net  ropes  round  about. 
The  balloon  rose  rapidly  to  the  roof  in  flames  and  burned  until  it 
was  consumed.  At  least  twenty  minutes  elapsed  between  the 
explosions. 

Analysis  of  tbe  Explosions.  This  fire  has  been  reported  upon 
by  Dr.  G.  S.  Fulcher,  and  the  present  writer  is  in  general  agreement 
with  his  conclusions. 

A mixture  of  air  and  hydrogen  containing  more  than  5 per  cent 
and  less  than  72  per  cent  of  hydrogen*^* — is  explosive.  A com- 
paratively small  leakage  of  hydrogen  from  the  connecting  sleeve 
would,  in  a short  time,  result  in  an  explosive  mixture  in  the  con- 
fined space  under  the  appendix. 

The  temperature  (below  zero)  and  humidity  (60  per  cent)  at 
the  time  of  the  explosion  were  just  such  as  to  be  favorable  as 
regards  electric  insulation  and  consequently  as  regards  the  produc- 
tion of  electrification  of  the  fabric  by  friction.  Corporal  Treacy 
had  removed  his  hat  before  crawling  under  the  balloon,  and  the 
friction  of  his  hair  or  woolen  clothing  with  the  silk  balloon  fabric 
would  be  amply  sufficient  to  charge  him  sufficiently  to  result  in  a 
spark  between  his  hand  and  the  metal  sleeve.  In  this  connection 
it  is  to  be  observed  that  the  spark  which  occurs  between  two  con- 
ductors, one  of  which  is  charged  is,  in  general,  much  more  ener- 
getic than  the  spark  between  two  insulators,  or  between  an  insu- 
lator and  a conductor,  for  the  reason  stated  on  page  19. 

As  regards  the  second  explosion,  there  is  more  than  one  possi- 
bility. It  may  be  that  the  first  explosion  ruptured  the  fabric  and 
allowed  hydrogen  to  escape  at  an  increased  rate,  forming  an  explo- 
tive  mixture  with  the  air,  and  that  the  friction  between  the  silk 
envelope  and  the  ground  cloth  or  the  metal  sleeves,  when  the  bal- 
loon was  raised,  resulted  in  a spark  of  sufficient  intensity  to 
explode  the  mixture.  Against  this  view  is  the  fact  that  a spark 
occurring  between  two  surfaces  one  or  both  of  which  are  insula- 


*The  actual  figures  obtained  from  different  sources  vary  to 
some  extent,  and  probably  depend  upon  the  conditions  of  the  deter- 
mination. Thus  the  limits  10  per  cent  and  64  per  cent  are  also 
given.  In  order  to  be  on  the  safe  side  we  shall,  in  this  report, 
adopt  the  figures  given  above  of  this  report.  It  is  reasonable  then 
to  suppose  that  the  spark  which  resulted  in  the  first  explosion, 
occurred  between  Corporal  Treacy’s  hand  and  the  metal  sleeve. 
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tors  is  less  intensei  than  a spark  between  two  conductors,  and 
there  may  be  some  doubt  as  to  whether  the  intensity  of  such  a 
spark  would  be  sufficient  to  cause  explosion. 

Another  possibility  is  to  be  found  in  supposing  that  a flame  or 
glowing  solid  was  left  as  a legacy  of  the  first  explosion.  Such  a 
flame  or  piece  of  smoldering  matter  could  not  exist  except  in  a 
region  where  there  was  enough  oxygen  to  support  the  combustion, 
but  too  small  an  amount  of  hydrogen  to  form  an  explosive  mixture. 
In  view  of  the  various  pockets  and  crevices  between  the  balloon  and 
the  ground  cloth,  it  is  quite  possible  that  the  gas  in  one  place  may 
have  been  non-explosive  and  such  as  to  support  the  combustion  of 
the  smoldering  material,  while  in  another  there  may  have  been  a 
large  amount  of  hydrogen  which  had  leaked  out  of  the  balloon.  On 
raising  the  balloon  the  hydrogen  would  have  an  opportunity  of 
coming  into  the  vicinity  of  the  smoldering  material  and  of  becom- 
ing ignited.  The  possibilities  of  leakage  may  have  been  increased 
by  the  first  explosion,  or  the  fabric  may  have  become  so  weakened 
that  it  was  ruptured  on  raising  the  balloon  with  the  consequent 
release  of  a large  amount  of  hydrogen.  It  is  understood  that  the 
violence  of  the  second  explosion  was  sufficient  to  shatter  the  win- 
dows in  the  hangar. 

Conclusions.  In  agreement  with  the  conclusion  reached  by  Dr, 
Fulcher,  and  of  the  finding  of  the  board  of  officers  who  investigated 
the  explosion,  it  then  appears  that  the  first  explosion  occurred  by 
the  ignition  of  an  explosive  mixture  formed  in  a pocket  around  the 
metal  sleeve,  as  a result  of  leakage  of  hydrogen  at  the  junction,  the 
spark  having  occurred  between  Corporal  Treacy’s  hand  and  the 
metal  sleeve  as  a result  of  his  having  become  charged  by  friction 
while  crawling  under  the  balloon. 

It  appears  further  that  the  second  explosion  resulted  from  an 
explosive  mixture  formed  by  the  further  leakage  of  hydrogen,  the 
kindling  agency  being  some  smoldering  material  left  as  a legacy  of 
the  first  explosion,  or  an  electric  spark  generated  by  the  friction 
of  the  ground  cloth  with  the  silk  fabric  when  the  balloon  was  raised. 
The  former  cause  seems  the  more  likely. 

Destruction  of  a Caquot  Balloon  During  Deflation  at  Fort  Omaha. 

Abstract  of  Report,  The  balloon  was  a type  M model,  with 
valve  at  the  side,  and  the  fire  occurred  on  May  2,  1918,  during 
deflation. 

The  balloon  was  taken  from  the  balloon  house  on  April  25,  and, 
without  serious  apparent  damage,  stood  the  brunt  of  a storm  which 
reached  its  climax  on  April  28.  From  the  time  it  was  brought  out 
it  showed  evidence  of  considerable  leakage.  On  May  2 the  balloon 
made  two  ascents  in  both  of  which  poor  ascentive  force  was  noted, 
it  being  necessary  to  throw  sand  at  an  altitude  of  1400  feet  after 
the  cable  had  nearly  touched  the  ground.  The  balloon  was  hauled 
down  in  the  afternoon,  and  orders  were  given  to  deflate  it  in  the 
South  Florence  Field  Hangar,  to  which  place  it  was  maneuvered 
under  considerable  difficulty,  owing  to  the  stiff  wind.  It  was  then 
examined  with  a leak  detector,  and  two  small  holes  were  discovered 
near  the  top  of  the  balloon.  The  balloon  by  this  time  was  very 
flabby. 

The  valve  was  removed  about  7:S0  P.  M.;  several  men  removed 
their  shoes  and  leggins,  and  commenced  to  deflate  the  balloon  in 
the  customary  manner.  At  the  time  of  the  explosion,  the  deflation 
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had  proceeded  only  a very  short  time.  The  balloon  had  the 
appearance  of  being  approximately  three-quarters  deflated,  but  in 
the  opinion  of  the  lieutenant  who  made  the  report,  very  little  gas 
had  been  expelled,  as  considerable  contraction  had  set  in  by  that 
time,  and  the  balloon  was  exceptionally  flabby.  The  lieutenant  in 
charge  of  the  deflation  was  walking  around  the  balloon,  when  the 
latter  suddenly  appeared  completely  illuminated,  and  there  was  in- 
stantly a rending  report  and  the  entire  hangar  was  a mass  of  flames 
at  once.  Practically  everything  inflammable  was  consumed  almost 
immediately.  There  was  a second  explosion  in  the  fore  part  of  the 
hangar  a minute  or  two  after  the  first,  which  was  considered  as 
resulting  from  a little  gas  remaining  in  the  nurse  bag. 

Another  official  account  of  the  incident  says  there  was  a “muf- 
fled report,  followed  immediately  by  another  report  not  quite  as 
loud  as  the  first.”  It  was  estimated  that  about  five  seconds  elapsed 
between  the  two  reports,  and  just  after  the  first  report  the  entire 
hangar  was  a mass  of  flames. 

Additional  Evidence.  In  the  course  of  conversation  with  vari- 
ous gentlemen  who  were  present  at  the  time,  or  who  had  first-hand 
evidence  of  the  conditions,  the  writer  ascertained  the  following 
additional  facts:  (1)  The  gas  purity  in  the  balloon  was  tested 
in  the  morning,  and  found  to  give  7 7 per  cent  of  hydrogen. 
(2)  During  the  deflation  the  balloon  was  rather  more  than  half 
way  in  the  hangar,  and  the  valve,  which  was  in  the  side,  was  about 
twelve  feet  within  the  open  end  of  the  hangar.  The  wind  was  blow- 
ing at  about  45  degrees  to  the  length  of  the  hangar,  and  away  from 
the  open  end.  (3)  The  appendix  was  at  the  closed  end  of  the 
hangar.  It  was  untied,  and  was  supposed  to  be  held  tight  by  the 
two  men  who  were  killed;  but,  according  to  the  verbal  evidence  of 
one  person,  the  appendix  was  seen  to  be  open  for  part  of  the  time 
at  any  rate.  (4)  The  balloon  was  being  rolled  up  from  the  end 
outside  the  hangar.  For  some  reason,  it  was  unrolled  after  the 
rolling  had  proceeded  to  a certain  stage,  and,  at  the  instant  of 
rolling  it  up  for  the  second  time  the  explosion  occurred.  The 
explosive  flash  took  the  form  of  a streak  of  flame  running  from 
the  end  of  the  balloon  which  was  being  rolled  up  to  the  appendix 
end. 

Analysis  of  the  Explosion.  Apart  from  the  information  which 
the  official  report  gives  on  the  matter  of  the  impurity  of  the  mix- 
ture and  of  the  fact  that  the  deflation  was  carried  out  inside  a 
closed  hangar  ( a very  dangerous  procedure)  it  does  not  contain 
sufficient  detail  to  enable  one  to  form  an  opinion  on  the  probable 
details  of  the  explosion,  and  we  must  therefore  go  by  the  verbal 
accounts  given  above. 

In  the  first  place  the  valve  was  open  and  was  inside  the  hangar, 
so  that  the  fore  part  of  the  hangar  would  be  filled  with  an  explo- 
sive mixture;  and  while  the  wind  would  help  to  carry  the  gas  away 
from  the  hangar  once  it  got  outside,  it  would  have  but  little  or  no 
effect  in  helping  to  get  it  out.  The  men  were  walking  about  the 
fabric  in  woolen  socks,  by  which  procedure  they  would  become 
charged,  and  a spark  might  readily  pass  between  two  men  who 
were  charged  to  different  extents,  and  who  happened  to  approach 
each  other.  There  is  thus  no  difficulty  in  accounting  for  the 
occurrence  and  ignition  of  an  explosive  mixture  in  the  fore  part 
of  the  hangar.  As  regards  the  propagation  of  this  explosion 
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through  the  balloon  two  main  possibilities  were  open.  The  gas 
tested  at  7 7 per  cent  of  hydrogen  in  the  morning,  and  was  conse- 
quently not  far  from  an  explosive  condition.  It  might  be  that, 
owing  to  the  violent  treatment  to  which  the  balloon  was  sub- 
jected throughout  the  day,  the  gas  became  more  impure  and  was 
explosive  by  evening,  in  which  case  an  explosion  started  outside 
the  valve  opening  would  propagate  itself  into  the  balloon.  This 
view  would  not  account,  however,  for  the  fact  that  the  explosion 
appeared  to  take  the  form  of  a flash  extending  from  one  end  of  the 
balloon  to  the  other.  A more  likely  explanation  is  to  the  effect 
that  the  gas,  though  impure,  was  not  explosive,  and  that  the  igni- 
tion occurred  in  a manner  in  accord  with  the  following  explanation: 

In  accordance  with  the  explanation  given  on  page  23,  a stage 
will  always  be  reached  in  the  deflation  of  a balloon  where  the  pres- 
sure of  the  air  outside  an  opening  is  greater  than  the  pressure  of 
the  hydrogen  immediately  inside  the  opening,  unless  the  opening 
is  at  the  top  of  the  balloon,  or  unless  the  pressure  of  the  gas  inside 
is  kept  up  for  example  by  men  rolling  up  the  balloon  or  pulling 
down  upon  it.  Now  it  will  be  recalled  that,  during  the  process  of 
deflation,  the  rolling  was  stopped;  and,  presumably  the  men 
stopped  forcing  the  gas  out.  Under  these  conditions  the  gas 
would  tend  to  flow  into  the  part  of  the  envelope  which  had  been 
rolled  up;  the  pressure  would  fall,  and  the  valve  just  inside  the 
opening  would  soon  reach  the  critical  value  where  it  was  equal  to 
the  pressure  outside  the  opening.  This  would  occur  both  at  the 
valve  and  also  at  the  appendix  if  the  latter  were  open  at  the  time, 
and  were  at  approximately  the  same  level  as  the  valve.  An  explo- 
sion originating  outside  the  balloon  in  the  manner  more  specific- 
ally outlined  above  would  then  be  propagated  through  the  valve 
into  the  balloon,  and  would  ignite  the  explosive  mixture  formed 
there  as  a result  of  the  entrance  of  the  air.  The  explosive  flame 
would  be  propagated  right  through  the  appendix — if  the  col- 
umns of  air  from  valve  and  appendix  met  in  the  balloon,  or,  even 
if  they  did  not  meet,  the  compression  wave  generated  by  the 
explosion  at  the  valve  end  would  be  propagated  through  the  bal- 
loon and  and  might  readily  ignite  the  explosive  mixture  near  the 
appendix. 

If,  as  was  possibly  the  case,  the  valve  was  at  a higher  level 
than  the  appendix  at  the  time  of  the  explosion,  the  pressure  dif- 
ference between  the  inside  and  outside  at  the  appendix  would  fall 
to  the  value  low  enough  to  permit  of  air  entering  before  the  cor- 
responding pressure  difference  reached  this  value  at  the  valve.  In 
this  case,  hydrogen  might  be  leaving  the  valve  at  the  same  time  as 
it  was  entering  at  the  appendix,  and  a column  of  explosive  mixture 
v/ould  form  between  the  two.  An  explosion  originating  outside 
the  valve  would  then  be  propagated  through  to  the  appendix. 

The  explosion  was  of  sufficient  violence  to  shatter  the  balloon 
and  the  hydrogen  being  free  continued  to  burn  with  a speed  rela- 
tively small  compared  with  that  of  the  explosion,  until  it  was  con- 
sumed. The  speed  of  the  slower  combustion  would  be  to  some 
extent  accelerated  by  the  impurity  of  the  gas. 

That  the  second  explosion  was  due  to  the  gas  in  the  nurse 
bag  seems  likely.  The  nurse  bag  would  be  shattered  as  a result 
of  the  first  explosion,  or  it  would  be  burned,  thus  releasing  the 
hydrogen. 
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Conclusions.  The  writer  is  thus  of  the  opinion  that  the  explo- 
sion originated  outside  the  balloon  as  a result  of  the  production  of 
an  explosive  mixture  in  the  fore  part  of  the  hangar,  and  of  the  igni- 
tion of  this  mixture  by  an  electric  spark.  The  spark  probably 
occurred  between  twO'  men  who  had  become  electrified  to  different 
extents  by  the  rubbing  of  their  woolen  socks  or  clothing  on  the 
balloon  fabric.  It  is  further  thought  that  an  explosive  mixture 
was  formed  inside  the  balloon  at  the  appendix  or  valve,  or  both, 
as  a result  of  the  balloon  being  unrolled  after  it  had  been  rolled  up; 
or,  that  a column  of  explosive  mixture  was  formed  between  the 
valve  and  appendix  by  entrance  of  air  at  the  latter  and  discharge  of 
hydrogen  at  the  former.  The  latter  possibility  would  occur  if  the 
valve  were  at  a higher  level  than  the  appendix. 

Destruction  of  a Caquot  Balloon  During  Deflation  Immediately 
Following  Partial  Inflation  at  Fort  Sill. 

Abstract  of  Report.  The  explosion  occurred  on  December  25, 
1917;  the  weather  was  dry  and  cold  and  slight  snow  was  falling. 
The  balloon  was  a new  Caquot,  just  received  from  the  Goodrich 
Company.  After  it  had  been  unpacked  from  its  case,  spread  out 
on  the  floor  of  the  hangar,  inspected  carefully,  and  attached  to  the 
hydrogen  cylinder  trucks,  the  gas  was  carefully  turned  on,  and  the 
inflation  proceeded  under  the  direction  of  experienced  officers. 

The  first  indication  of  trouble  was  a slight  “pop”  which  oc- 
curred before  the  inflation  had  reached  the  valve.  No  smoke 
resulted,  and  nothing  more  was  thought  of  it. 

Later,  when  about  1 5,000  cubic  feet  of  gas  were  in  the  balloon, 
a slight  louder  “pop”  was  heard  near  the  valve,  which,  by  this  time 
had  been  raised  about  three  feet  from  the  floor.  Bluish  vapors 
arose  from  a small  area  a little  above  and  behind  the  valve.  Sgt. 
Hamilton  gathered  the  valve  and  the  fabric  in  his  arms.  The  vapor 
ceased  and  the  fabric  which  had  begun  to  blister  cooled  off.  There 
was  no  visible  flames  on  the  outside,  and  the  inner  surface  of  the 
fabric  was  later  found  to  be  only  slightly  scorched. 

A more  violent  explosion  occurred  almost  immediately  after, 
and  smoke  began  coming  from  the  surface  of  the  balloon  on  the 
rear  left  side  above  the  ballonet.  The  hydrogen  was  turned  off, 
and  the  company  left  the  hangar.  However,  the  smoke  soon  ceased, 
so  after  a few  minutes  when  the  danger  had  apparently  passed,  the 
balloon  was  removed  to  a nearby  field  and  moored  down.  It  was 
found  to  be  scorched  in  two  places,  on  the  right  side  near  the 
valve,  and  on  the  rear  side  left  of  the  ballonet. 

The  valve  was  removed,  and  the  appendix  was  opened  to  facili- 
tate the  escape  of  the  gas.  An  inspection  through  the  valve  hole 
and  inspection  window  disclosed  no  evidence  of  fire.  Yet,  while  the 
balloon  was  being  rolled  over  to  enable  the  discharge  more  rapidly, 
a violent  explosion  occurred;  the  bag  rose  to  a height  of  200  feet 
and  fell  in  blazing  pieces.  At  least  twenty  minutes  elapsed  between 
the  explosions  inside  and  outside  of  the  hangar. 

Analysis  of  the  Explosions.  This  fire  has  been  reported  upon 
by  Dr.  G.  S.  Fulcher,  and  the  present  writer  is  in  general  agreement 
v/ith  his  conclusions. 

The  feature  which  distinguishes  this  fire  from  the  others  dis- 
cussed'in  the  present  report  is  that  it  is  necessary  to  suppose  that 
the  explosive  mixture  and  the  primary  source  of  ignition — the 
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spark  had  their  origin  inside  the  balloon.  The  balloon  had  not  been 
inflated  with  air  after  its  receipt  from  the  factory.  The  day  was  dry 
and  cold,  and  it  is  understood  that  the  fabric  was  frozen  together 
in  places.  The  writer  has  received  several  verbal  accounts  of  the 
occurrence  of  sparks  of  considerable  intensity  which  have  been  pro- 
duced by  tearing  balloons  up  from  their  ground  cloths  after  they 
had  become  frozen  to  them.  It  seems  natural,  therefore,  to  as- 
sume that  in  the  present  instance  sparks  were  produced  inside  the 
balloon  when  the  frozen  surfaces  of  the  fabric  were  torn  apart  dur- 
ing the  inflation.  Further,  the  freezing  together  of  the  fabric 
would  result  in  pockets  of  air  which  would  form  explosive  mixtures 
with  the  hydrogen  at  the  instant  of  their  release.  The  occurrence 
of  small  amounts  of  explosive  mixture  and  of  sparks  in  their  vicin- 
ities is  thus  readily  accounted  for,  and  the  ‘‘pops”  heard  when  the 
balloon  was  in  the  hangar  must  be  attributed  to  explosions  of  this 
kind,  the  quantity  of  air  in  each  case  being  only  enough  to  result 
in  a slight  explosion  by  its  complete  consumption. 

As  regards  the  major  explosion  which  occurred  outside  the 
hangar,  it  is  tO'  be  noted  that  the  opening  was  made  in  the  balloon 
at  a place  other  than  at  its  top,  while  the  balloon  was  in  a partially 
deflated  condition,  and  in  accordance  with  the  principles  explained 
on  page  23;  this  of  itself  would  result  in  an  influx  of  air  unless 
sufficient  pressure  was  maintained  by  men  pulling  on  the  balloon 
in  the  process  of  hastening  deflation.  The  circumstance  was  fur- 
ther aggravated  by  there  being  two  openings,  and  these,  if  at  dif- 
ferent levels  would  favor  the  continued  entry  of  air  at  the  lower 
opening  in  the  process  of  hastening  deflation. 

The  spark  may  well  have  arisen  in  the  same  manner  as  those 
which  occurred  in  the  balloon  while  in  the  hangar. 

Conclusions.  It  thus  appears  that  the  explosions  which  oc- 
curred in  the  hangar  were  produced  as  the  result  of  explosive 
mixtures  formed  by  the  release  of  air  contained  in  the  pockets 
which  had  been  formed  as  a result  of  the  freezing  together  of  the 
fabric.  The  electric  sparks  which  caused  the  ignition  appear  to 
have  been  produced  by  the  tearing  apart  of  the  frozen  surfaces  of 
the  fabric. 

The  larger  amount  of  explosive  mixture  which  formed  in  the 
balloon  when  outside  the  hangar  resulted  from  an  opening  having 
been  made  at  a place  in  the  balloon  other  than  at  the  top,  while 
the  balloon  was  only  partially  filled.  The  circumstance  was  fur- 
ther aggravated  by  there  being  two  openings,  the  valve  and  the 
appendix.  It  is  probably  that  the  spark  primarily  responsible  for 
this  explosion  resulted  in  the  same  way  as  those  which  occurred 
in  the  balloon  when  in  the  hangar. 

Destruction  of  a Caquot  Balloon  During  Deflation  at  Fort  Sill 

Abstract  of  Report.  This  fire  occurred  on  the  afternoon  of  April 
2,  1918.  The  balloon  was  ordered  down  on  account  of  a rising 
wind,  two  toggles  having  been  torn  out.  The  ground  wind  velocity 
at  the  time  was  30  M.  P.  H.,  and  the  wind  was  blowing  in  very 
strong  gusts.  When  100  feet  up,  the  balloon  dove  nose  first,  and 
struck  the  ground,  causing  a hole  to  be  torn  about  2 inches  in 
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diameter  under  the  rigging  band,  about  a foot  to  the  rear  of  the 
ripping  line  gland,  and  about  a foot  and  a half  under  the  rigging 
band. 

When  the  men  had  gotten  hold  of  the  manoeuvering  lines,  the 
balloon  continued  to  veer,  almost  striking  the  ground  a number  of 
times.  Toggles  began  to  be  ripped  out  of  the  rigging  band,  and  it 
became  evident  that  the  only  chance  of  saving  the  balloon  was  to 
rip  the  panel. 

The  ripping  panel  was  ripped  and  the  valve  was  taken  out.  The 
account  states  that  “there  appeared  to  be  no  gas  in  the  nose  of 
the  balloon.”  When  about  one-third  of  the  gas  had  left  the  en- 
velope there  was  an  explosion,  and  a blinding  flare  of  flames.  The 
balloon  rose  about  10  feet  in  the  air  all  in  flames,  the  cable  pre- 
venting its  rising  higher.  It  then  settled  to  the  ground  and 
burned. 

On  account  of  men  handling  sand  bags,  enabling  the  balloon 
to  be  held  to  the  ground,  24  men  on  the  leeward  side  of  the 
balloon  were  burned. 

One  of  the  reports  says,  “After  being  ripped,  about  two-thirds 
of  the  gas  had  escaped,  when  a streak  of  fire  was  noticed  coming 
from  the  top  of  the  balloon,  traveling  down  across  the  ripping 
panel  holes.  At  this  instant  the  whole  balloon  burst  into  flames.” 

Another  report  reads:  “The  balloon  was  blowing  from  side  to 
side  as  it  was  being  hauled  down,  and  when  it  got  near  to  the 
ground,  it  dove  over,  and  the  nose  struck  the  ground.  The  bal- 
loon appeared  to  be  losing  gas,  as  the  nose  was  caving  in.  Five 
holes  were  observed  on  one  side  of  the  balloon.  A flash  of  fire 
appeared  at  the  nose  of  the  balloon,  and  spread  almost  instan- 
taneously over  the  balloon.”  Another  portion  of  the  last  quoted 
report  speaks  of  the  “high  static  condition  in  the  air  as  is  usual 
during  the  quite  frequent  dust  storms  which  arise  on  very  short 
notice  in  this  part  of  the  country.  While  bringing  the  balloon  to 
the  hangar,  the  winch  became  charged  to  such  an  extent  that  a 
spark  about  four  inches  in  length,  and  a severe  shock  was  gotten 
by  Lieut.  Johnson  when  he  touched  the  winch.” 

A photographer  happened  to  be  on  hand  at  the  time,  and  his 
report  describes  the  forward  third  of  the  balloon  as  being  the  part 
which  first  burst  into  flames,  the  flames  being  instantly  driven 
back  by  the  wind  so  as  to  envelop  the  entire  bag. 

Analysis  of  the  Explosions.  The  balloon  had  apparently  lost 
a great  deal  of  gas,  and  an  amply  sufficient  explanation  of  the 
formation  of  an  explosive  mixture  in  the  balloon  is  to  be  found 
in  the  removal  of  the  valve  thus  forming  an  opening  at  a place 
other  than  at  the  highest  point.  The  fact  that  the  valve  was  re- 
moved when  the  ripping  panel  was  open  enormously  aggravated 
the  circumstance,  resulting  in  an  outflow  of  oxygen  at  the  ripping 
panel,  and  an  inflow  of  air  at  the  valve.  The  small  holes  which  had 
been  torn  in  the  side  of  the  balloon  possibly  contributed  in  some 
slight  degree  to  the  effect;  but  their  influence  would  probably  be 
very  small  compared  with  that  caused  by  removing  the  valve. 

It  will  be  observed  that  two  of  the  reports  imply  a flabby  con- 
dition at  the  nose  of  the  balloon,  indicating  that  the  pressure  out- 
side the  balloon  at  the  point  was  greater  than  the  pressure  inside. 
Further,  one  report  speaks  of  a “flash  of  fire  occurring  at  the  nose 
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of  the  balloon,”  and  the  photographer’s  report  speaks  of  the  for- 
ward one-third  of  the  balloon  as  being  the  first  part  to  burst  into 
flames.  Both  of  these  accounts  are  in  harmony  with  the  con- 
clusion that  the  forward  part  of  the  balloon  was  the  seat  of  the 
explosive  mixture. 

The  first  of  the  above  abstracted  reports  speaks  of  a “streak  of 
fire  coming  from  the  top  of  the  balloon,  traveling  down  across  the 
ripping  panel  holes.”  The  current  of  gas  established  between  the 
ripping  panel  and  the  valve  opening  by  the  entrance  of  air  at  the 
latter  and  the  exit  of  hydrogen  through  the  former  would  result 
in  an  explosive  mixture  all  along  this  path,  so  that  a flame  started 
at  one  place  would  propagate  itself  almost  immediately  over  this 
region,  and  it  would  be  difficult  to  say  from  the  general  appear- 
ance just  which  way  the  explosion  traveled. 

There  was  a high  wind,  and  as  there  is  a great  deal  of  dust  at 
Fort  Sill  the  conditions  were  just  such  as  to  be  favorable  to  the 
electrification  of  the  balloon  by  the  dust  blowing  upon  it.  This 
conclusion  is  supported  by  the  statement  in  one  of  the  reports, 
to  the  effect  that  a spark  of  considerable  intensity  was  obtained 
from  the  winch,  and  by  the  reports  of  the  Radio  Officer,  who 
spoke  of  the  electro-static  conditions  prevailing  on  this  day. 

In  order  for  the  spark  to  have  resulted  in  explosion  it  is 
necessary  for  it  to  have  occurred  at  a place  where  there  was  an 
explosive  mixture.  There  would  be  an  explosive  mixture  at  the 
rip-panel  where  gas  was  discharging  into  the  air,  and  there  would 
be  an  explosive  mixture  at  the  appendix  opening,  and  at  the  other 
openings  which  had  been  accidentally  made;  for,  in  spite  of  what 
has  already  been  said  with  regard  to  the  inflow  of  air  at  these 
low_er  openings,  there  would  be  periods  when  gas  was  forced  out 
of  them  as  a result  of  the  rolling  and  general  agitation  to  which 
the  balloon  was  subjected.  Again  the  irregular  nature  of  the 
gusts  of  wind  might  well  result  in  enough  hydrogen  being  from 
time  to  time  blown  down  to  cause  an  explosive  mixture  at  any 
point  where  the  men  were  working,  especially  when  we  remember 
that  5 per  cent  of  hydrogen  is  enough  to  render  the  mixture  ex- 
plosive. 

The  spark  certainly  did  not  occur  during  the  ripping  of  the 
panel,  for  it  was  considerable  time  after  this  that  the  explosion 
occurred.  It  is  not  likely  that  it  occurred  at  the  rip  panel  at  all; 
for,  in  spite  of  the  strong  electrification  to  which  the  balloon  was 
probably  subjected,  there  was  no  opportunity  of  a spark  passing 
between  two  conductors  or  between  a conductor  and  the  fabric  in 
this  region,  since  no  conductors  were  present  there. 

At  the  ground  level  there  was,  however,  plenty  of  opportunity 
for  sparking,  as  for  example  between  two  men  who  had  become 
charged  to  different  extents  by  the  particles  of  dust  in  the  air, 
by  friction  resulting  from  rubbing  against  the  balloon,  or  by  dis- 
charge of  a portion  of  the  balloon’s  surface  by  direct  contact  with 
it.  Again  a spark  may  have  occurred  between  one  of  the  men  and 
the  charged  balloon  fabric,  or  one  of  the  conductors,  metal  hooks 
or  ropes  associated  with  the  sand  bags.  If  it  so  happened  that  any 
part  of  the  valve  attachment  was  not  removed  from  the  valve 
opening  there  would  have  been  a good  opportunity  of  a spark 
passing  between  this  part  and  any  one  who  touched  it. 

The  conditions  were  thus  such  that  there  was  ample  oppor- 
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tunity  for  the  presence  of  small  quantities  of  explosive  mixtures 
and  of  sparking  at  various  places  outside  the  balloon.  The  ig- 
nition of  the  mixture  at  a point  in  the  vicinity  of  one  of  the  open- 
ings would  result  in  the  propagation  of  the  flame  into  the  balloon 
in  view  of  the  existence  of  an  explosive  mixture  there.  The  main 
explosion  would  of  course  result  from  this  latter  mixture  in  view 
of  its  having  collected  in  large  quantities.  The  explosion  would  rip 
open  the  fore  part  of  the  balloon  and  thus  expose  the  remainder  of 
the  hydrogen,  which  would  become  ignited  and  burn  until  it  had 
been  consumed,  with  a speed  comparatively  slow  compared  with  the 
explosion. 

Conclusions.  The  writer  is  thus  of  the  opinion  that  the 
primary  cause  of  the  major  explosion  which  destroyed  the  balloon 
ivas  the  explosive  mixture  which  formed  inside  as  a result  of  there 
being  an  opening  at  the  valve  while  gas  was  discharging  from  the 
rip-panel.  The  conditions  were  favorable  to  the  formation  of  elec- 
tric sparks,  and  the  writer  is  of  the  opinion  that  such  a spark  was 
formed  in  a small  quantity  of  explosive  mixture  on  the  outside 
of  the  balloon  near  one  of  the  openings,  with  the  result  that  the 
explosive  flame. was  propagated  through  the  opening  to  the  main 
body  of  the  explosive  mixture  inside, 

ignition  of  a Caquot  Balloon  During  a Thunderstorm  at  Camp 
John  Wise 

Abstract  of  Report.  This  fire  occurred  on  June  3,  I9l8.  The 
balloon  was  anchored  by  a cable  at  the  beginning  of  the  thunder- 
storm, and  the  basket  carried  two  officers.  It  was  hauled  down 
with  some  difficulty  as  a result  of  the  storm  and  of  trouble  with 
the  winch;  and  when  it  was  near  the  ground  it  made  two  dives, 
at  the  second  of  which  one  of  the  officers  jumped  out,  leaving 
Lieut.  Wachob  in  the  basket.  The  balloon  being  relieved  of  the 
weight  of  one  man  went  up  with  a swoop,  and  broke  loose  from 
its  cable.  Lieut.  Wachob  commenced  to  valve,  and  continued  to  do 
so  until  an  altitude  of  6000  feet  was  reached,  when  the  balloon 
started  to  descend.  It  was  raining  and  sleeting  continuously; 
thunder  and  flashes  of  lightning  were  occurring  all  the  time. 
Lieut.  Wachob  eased  off  the  valve  cord,  and  descended  to  5800 
feet,  when  there  was  an  explosion,  and  the  valve  dropped  into  the 
basket.  Small  particles  of  fabric  drifted  down,  and  the  odor  of 
burnt  rubber  was  detectable. 

The  balloon  dropped  3000  feet  straight  when  it  seemed  to  be 
checked  in  its  fall  by  the  parachuting  effect,  and  descended  to  the 
ground  with  diminished  velocity. 

The  balloon  was  not  burning  when  it  finally  descended.  Lieut. 
Wachob  could  not  see  the  nose  during  the  descent,  but  states  that 
it  was  pointed  upwards.  It  is  his  opinion  that  the  gas  rushed  out, 
and  was  quickly  burned  after  the  explosion.  The  heavy  rain  then 
quenched  the  burning  fabric. 

By  a fortunate  chance  Lieut.  Wachob  escaped  practically  with- 
out injury. 

Analysis  of  the  Fire.  The  writer  examined  the  valve  at  Camp 
John  Wise,  and  it  gave  distinct  evidence  of  having  flamed  at  the 
mouth  for  some  time.  Further,  there  was  a distortion  of  a nature 
to  prevent  its  closing  completely.  This  distortion  may  have  been 
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caused  by  its  fall,  or  it  may  have  been  produced  by  the  violent 
tugging  to  which  the  valve  was  subjected  as  the  balloon  rose. 

It  is  not  difficult  to  explain  the  ignition  of  the  gas  during  valv- 
ing in  a thunderstorm.  The  balloon  was  wet,  and  there  was  con- 
sequently no  question  of  its  being  a conductor.  In  the  strong 
electric  fields  to  which  it  was  subjected  considerable  displacement 
of  electricity  would  take  place,,  as  for  example  from  nose  to  tail, 
the  nose  being  electrified  in  one  sense  and  the  tail  in  the  other. 
The  electrical  surface  density  on  the  valve  might  be  very  consider- 
able, and  such  as  to  cause  small  electric  discharges  to  the  atmos- 
phere around.  The  conditions  would  become  aggravated  by  the 
sudden  changes  in  electric  field  following  the  lightning  flashes;  for 
the  suddenness  with  which  these  fields  are  created  would  result 
in  an  equally  sudden  creation  of  the  surface  density  of  charge  re- 
ferred to.  The  surface  density  would  not  have  time  to  be  dissi- 
pated slowly  by  “brush  discharge”  as  fast  as  it  was  formed,  but 
would  succeed  in  attaining  a high  value  and  so  in  causing  energetic 
spitting  to  the  air  around.  The  conditions  were  nothing  like  as 
favorable  for  the  formation  of  intense  discharges  as  they  would 
have  been  if  the  balloon  had  been  anchored  to  ground  at  the  time; 
but,  there  is  every  reason  to  believe  that  sparks  of  the  kind  de- 
scribed would  be  of  sufficient  intensity  to  ignite  the  hydrogen. 

On  ignition,  the  gas  would  now  burn  quietly  at  the  valve  as 
long  as  the  latter  was  open,  and  this  burning  would  result  in  the 
charring  of  the  wood  of  which  the  valve  was  in  part  constructed. 
The  wood  was  found  to  be  badly  burned. 

The  above  was  probably  the  condition  of  affairs  at  the  time  the 
balloon  reached  the  altitude  of  6000  feet.  At  this  altitude  Lieut. 
Wachob  “eased  off  on  the  valve”  and  it  may  be  that  the  valve  was 
actually  closed  and  the  flame  extinguished;  but,  the  wood  would  be 
burning  or  smoldering.  As  the  balloon  descended  it  would  such 
in  air  at  the  valve  if  this  were  not  completely  closed,  or  it  might 
be  that  the  wind  actually  blew  in  through  the  valve,  if  we  suppose 
that  the  latter  was  strained  out  of  position  in  the  manner  in  which 
it  was  afterwards  found.  A small  quantity  of  explosive  mixture 
A^ould  consequently  be  formed  in  the  nose  of  the  balloon,  and  this 
might  readily  be  ignited  by  a piece  of  the  smoldering  wood.  A 
spark  of  this  smoldering  material  might  even  have  been  carried 
into  the  balloon  by  the  ingoing  air. 

The  explosion  which  would  follow  would  thus  be  local,  and  it 
was  probably  an  explosion  of  this  kind  which  blew  out  the  valve. 
The  pure  hydrogen  in  the  main  part  of  the  balloon  would  then  be 
ignited,  and  would  burn  comparatively  quietly  at  the  opening  until 
it  was  consumed.  The  wet  condition  of  the  fabric  would  hinder 
the  combustion  of  the  balloon  itself,  and  tend  to  localize  the  burn- 
ing to  the  opening  from  which  the  hydrogen  was  escaping.  Un- 
doubtedly this  opening  became  considerably  enlarged  so  that  the 
hydrogen  escaped  and  was  consumed  rapidly. 

This  fire  provides  a good  illustration  of  the  comparatively  silent 
combustion  of  a large  amount  of  hydrogen  as  it  emerges  into  the 
air  when  the  gas  is  not  mixed  with  air  so  as  to  form  an  explosive 
mixture. 

Conclusions.  The  writer  is  therefore  of  the  opinion  that  the 
hydrogen  was  ignited  during  the  valving  which  occurred  on  the 
ascent,  the  primary  cause  being  an  electric  spark  (a  sort  of  minia- 
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ture  lightning  flash)  from  the  valve  to  the  surrounding  atmosphere. 
The  burning  hydrogen  ignited  the  wood  of  the  valve  so  that  even 
if  the  hydrogen  flame  was  extinguished  afterwards,  the  wood  would 
be  left  burning  or  smoldering.  It  then  seems  that  a small  quantity 
of  air  entered  the  partially  open  valve  during  the  descent,  and  the 
explosive  mixture  thus  formed  inside  the  nose  was  ignited  by  the 
smoldering  wood,  causing  the  valve  to  be  blown  out.  The  silent 
combustion  of  the  remaining  hydrogen  then  followed. 

Ignition  of  a Kite  Balloon  by  Lightning  While  Anchored  to 
U.  S.  S.  Zarifa. 

Abstract  of  Report.  This  fire  occurred  on  July  11,  1918.  At 
8:3  “^  A.  M.  a very  hard  wind  and  rain  storm  came  up,  causing  the 
officer  in  charge  to  raise  the  balloon  to  an  altitude  of  1000  feet. 

At  8:5  5 P.  M.  a sharp  flash  of  lightning  appeared  above  the 
insulator  on  the  front  traction  cable.  Simultaneously,  flame  ap- 
peared on  the  side  of  the  envelope  directly  above  the  place  where 
the  traction  cable  is  made  fast  to  the  rope  rigging.  Some  appre- 
ciable time  (perhaps  a minute)  elapsed  before  the  upper  part  of 
the  kite  was  enveloped  in  flames;  the  whole  kite  started  to  descend 
rapidly,  and  a few  seconds  later  hit  the  water.  The  insulator  was 
split  in  two  by  the  discharge. 

Analysis  of  the  Explosion.  This  seems  to  be  a clear  case  of  the 
cable’s  being  struck  by  lightning.  The  cable  is  the  most  likely  part 
to  be  struck  on  account  of  its  small  cross  section,  a circumstance 
which  results  in  the  electrical  intensity  being  very  great  at  its  sur- 
face when  it  is  under  the  influence  of  an  electric  field.  The  cable 
acts  in  fact  as  a lightning  conductor.  A flash  coming  to  it,  how- 
ever, has  practically  the  same  chance  of  striking  through  the  bal- 
loon as  in  any  other  direction.  The  hydrogen  would  be  ignited  at 
the  point  where  the  holes  were  made,  and  the  flame  which  started 
at  the  lower  hole  would  be  in  just  the  position  to  burn  the  envel- 
ope around  and  result  in  the  spreading  of  the  fire  over  the  whole 
balloon.  In  so  far  as  the  insulator  had  any  effect  at  all,  in  the  posi- 
tion in  which  it  was  placed,  it  would  result  in  there  being  a greater 
electric  strain  at  the  top  of  the  cable  than  would  have  been  the 
case  if  the  cable  were  in  conducting  communication  with  the  bal- 
loon; and,  in  this  sense  it  possibly  increased  the  likelihood  of  the 
cable’s  being  struck.  The  effect  of  using  an  insulator  at  a lower 
point  on  the  cable  is  discussed  on  page  26. 

Conclusions.  The  writer  is  therefore  of  the  opinion  that  the 
fire  started  by  the  ignition  of  the  hydrogen  at  a hole  in  the  side  of 
the  balloon,  the  hole  and  the  ignition  being  caused  by  a lightning 
flash  which  struck  through  the  balloon,  to  the  top  of  the  cable. 

GENERAL  CONSIDERATIONS  AND  RECOMMENDATIONS. 

Dangers  From  and  Avoidance  of  Explosive  Mixtures. 

Introduction.  Pure  hydrogen  is  non-inflammable,  and  non-ex- 
plosive. An  electric  spark  may  be  produced  within  it,  a lighted 
match  may  be  thrown  into  it,  and  nothing  whatever  will  happen. 
It  may  be  compressed  or  heated  to  any  extent  without  danger  apart 
from  the  danger  of  actual  mechanical  rupture  of  the  containing 
vessel  by  the  pressure.  When  mixed  with  air,  however,  in  suitable 
proportions,  it  becomes  highly  explosive.  The  essential  difference 
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between  a mixture  which  is  explosive  or  inflammable,  and  one 
which  is  not,  is  that,  in  the  latter  case,  a spark  or  flame  introduced 
into  the  gas  will  only  result  in  combination  of  the  oxygen  and 
hydrogen  in  its  immediate  vicinity,  while  in  the  former  case,  the 
heat  generated  by  this  combination  will  be  sufficiently  great  to 
permit  of  the  combustion’s  being  propagated  throughout  the  mix- 
ture in  the  form  of  a flame.  The  combustion  is  in  fact  self- 
supporting. 

Depending  upon  the  conditions,  the  flame  may  be  propagated 
at  a comparatively  slow  velocity  of  a few  meters  per  second 
throughout  the  combustion  chamber,  or  it  may  start  in  this  way, 
and  rapidly  develop  into  flame  travelling  with  a velocity  about  a 
thousand  times  as  great  as  this.  For  the  purpose  in  hand,  it  is 
unnecessary  for  us  to  distinguish  between  the  two  modes  of  flame 
propagation.  Both  are  almost  equally  dangerous,  and  we  shall 
speak  of  the  conditions  in  each  case  as  “explosive.” 

A mixture  will  be  non-explosive  in  the  above  sense  if  it  contains 
too  much  or  too  little  hydrogen.  The  values  which  have  been 
found  for  the  limiting  proportions  of  air  and  hydrogen  necessary 
to  form  an  explosive  mixture  vary  to  some  extent,  probably  as  a 
result  of  different  experimental  conditions.  In  order  to  be  on  the 
safe  side  we  shall  take  one  of  the  wider  limits  quoted  (see  for 
example  Encyclopedia  Britannica,  Vol.  10,  p.  479),  and  adopt  the 
:onclusion  that  A MIXTURE  OF  AIR  AND  HYDROGEN  WILL  NOT 
PROPAGATE  A FLAME  (WILL  NOT  BE  EXPLOSIVE)  UNLESS  IT 
CONTAINS  MORE  THAN  28  PER  CENT  AND  LESS  THAN  95  PER 
CENT  OF  AIR,  i.  e.,  UNLESS  IT  CONTAINS  MORE  THAN  5 PER 
CENT  AND  LESS  THAN  72  PER  CENT  OF  HYDROGEN. 

The  above  percentages  are  supposed  to  be  estimated  by  volume. 

If  a hole  be  made  in  a balloon  containing  pure  hydrogen,  and 
a light  applied  at  the  hole,  the  hydrogen  will  flame  quietly  as  it  is 
gradually  fed  by  the  air;  but  the  conditions  will  obviously  be  much 
less  dangerous  than  if  the  balloon  contained  an  explosive  mixture; 
for  in  the  latter  case  the  flame  would  immediately  be  propagated 
to  the  interior,  with  the  result  that  the  whole  of  the  explosive 
mixture  within  would  be  consumed  practically  instantaneously. 
Good  examples  of  the  comparatively  silent  combustion  of  large 
amounts  of  pure  hydrogen  are  afforded  by  two  of  the  cases  of  fire 
discussed  above:  “Destruction  of  a Caquot  Balloon  During  a 
Thunderstorm  at  Camp  John  Wise,”  and  “Destruction  of  a Kite 
Balloon  by  Lightning  When  Anchored  from  U.  S.  S.  Zarifa.”  An- 
other example  is  to  be  found  in  the  comparatively  slow  burning 
which  followed  the  initial  minor  explosion  in  the  case  of  the 
“Destruction  of  a Free  Balloon  During  Inflation  at  Fort  Omaha.” 

Compare  the  comparatively  quiet  burning  of  these  balloons  with 
the  very  violent  destruction  of  the  balloons  in  the  other  cases  cited, 
in  which  large  amounts  of  explosive  mixture  were  formed  inside  the 
balloons. 

IT  IS  THUS  OF  PRIMARY  IMPORTANCE  TO  AVOID  THE 
OCCURRENCE  OF  EXPLOSIVE  MIXTURES. 

Particular  attention  is  called  to  the  small  percentage  of  hydro- 
gen which  is  necessary  for  the  formation  of  an  explosive  mixture, 
and  consequently  of  the  great  importance  of  avoiding  leakage  of 
even  small  quantities  of  hydrogen;  for  the  formation  of  explosive 
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mixtures  outside  the  balloon  is  dangerous  in  that  the  ignition  of 
such  mixtures  may  tear  holes  in  the  balloon  and  subject  the  main 
body  of  the  gas  to  combustion,  as  in  the  ‘‘Destruction  of  a Free 
Balloon  During  Inflation  at  Fort  Omaha.”  In  more  serious  cases, 
where  the  balloon  contains  an  explosive  mixture  they  may  act  as 
the  medium  by  which  an  explosion  produced  by  a spark  outside 
the  balloon  may  be  propagated  to  the  interior  if  there  happens  to 
be  an  opening.  Examples  of  such  occurrences  are  to  be  found  in 
the  “Destruction  of  a Caquot  Balloon  During  Inflation  at  Fort 
Omaha,”  and  in  the  “Destruction  of  a Caquot  Balloon  During 
Deflation  at  Fort  Sill”  on  April  2,  1918. 

Tests  for  leakage  of  hydrogen  are  apt  to  be  tedious,  and  to  be 
carried  out  hurriedly.  If  hydrogen  possessed  an  odor,  such  leak- 
ages would  make  themselves  evident  without  the  seeking.  The 
nose  is  very  sensitive;  it  can  detect  mercaptan  when  the  dilution 
is  one  part  in  fifty  thousand  million,  and  even  sulphuretted  hydro- 
gen may  be  just  detected  when  present  to  the  extent  of  only  one 
part  in  a million  (See  article  on  “Smell”  in  the  Encyclopaedia 
Brittanica.)  If  the  hydrogen  were  mixed  with  one  per  cent  of 
sulphuretted  hydrogen,  air  containing  five  per  cent  of  hydrogen 
would  contain  five  parts  in  ten  thousand  of  sulphuretted  hydrogen, 
so  that  a mixture  which  contained  just  enough  hydrogen  to  be 
explosive  would  be  strongly  odorous.  Sulphuretted  hydrogen  is 
very  readily  produced,  it  would  not  be  likely  to  have  any  serious 
effect  upon  the  rubber  of  the  balloon,  and  its  density  is  only  slightly 
greater  than  that  of  air,  so  that  the  presence  of  one  per  cent  of  it 
in  the  gas  would  not  reduce  the  lifting  power  seriously. 

It  is  naturally  not  desirable  for  the  hydrogen  to  be  made  too 
sensitive  as  regards  smell.  Experience  would  probably  develop  a 
degree  of  odor  which  would  be  most  desirable  as  rendering  detect- 
able a mixture  which  was  explosive,  while  leaving  undetectable  a 
mixture  which  was  far  below  the  explosive  limit.  Tests  are  being 
carried  out  on  this  point  by  the  writer;  but,  in  the  meantime,  it  is 
suggested  that 

THE  HYDROGEN  USED  IN  BALLOONS  BE  MIXED  WITH  ONE 
PER  CENT  BY  VOLUME  OF  SULPHURETTED  HYDROGEN. 

The  sulphuretted  hydrogen  should  preferably  be  mixed  with 
the  hydrogen  in  the  gas  holder,  before  the  gas  is  pumped  into  the 
cylinders.  In  the  case  where  the  ferro-silicon  process  is  used,  and 
the  hydrogen  is  transferred  directly  to  the  balloon,  the  introduc- 
tion of  the  sulphuretted  hydrogen  could  probably  take  place  most 
conveniently  by  the  slow  discharge  of  a cylinder  of  the  gas  at  the 
appropriate  rate  into  the  hydrogen,  as  it  leaves  the  generator. 

Deflation  of  a Balloon.  It  is  felt  that  the  operation  of  deflating 
a balloon  is  in  general  attended  with  more  danger  than  that  of 
inflating. 

If  a balloon  is  being  deflated  through  a hole  A at  a certain  level, 
then,  as  explained  more  in  detail  in  the  “Appendix”  to  this  report 
(page  28)  a stage  will  always  be  reached  at  which  the  atmospheric 
pressure  at  a point  B below  the  level  of  A will  exceed  the  pressure 
in  the  balloon.  If  there  be  a hole  at  B,  a stage  will  always  be 
reached  at  which  air  will  enter  at  B while  hydrogen  is  leaving  at  A, 
unless  by  pulling  down  on  the  balloon  or  by  the  attachment  of 
sandbags,  sufficient  excess  pressure  is  maintained  in  the  balloon 
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throughout  the  deflation  to  insure  that  hydrogen  will  escape  at 
both  holes.  The  escape  of  hydrogen  at  A,  and  the  entry  of  air 
at  B would  in  most  cases  result  in  a stream  of  explosive  mixture 
extending  from  A to  B;  and,  in  such  cases,  an  explosion  occurring 
inside  the  balloon  would  in  the  first  instance  follow  the  path 
between  A and  B.  Instances  of  this  effect  will  be  recognized  in 
the  “Destruction  of  a Caquot  Balloon  During  Deflation  at  Fort 
Omaha,’’  on  May  2,  1918,  and  in  the  “Destruction  of  a Caquot 
Balloon  During  Deflation  at  Fort  Sill,”  on  April  2,  1918.  In  both 
of  these  cases  the  reports  speak  of  the  explosion  as  starting  with 
a “streak  of  fire”  through  the  balloon. 

It  is  when  the  pressure  in  the  balloon  is  low  that  the  conditions 
here  referred  to  arises,  and,  it  will  be  observed  that,  in  every  one 
of  the  cases  of  explosion  during  deflation,  described  in  this  report, 
the  explosion  occurred  at  a stage  when  the  balloon  was  only 
partially  filled  with  gas. 

IT  SHOULD  BE  AN  INVARIABLE  RULE  NEVER  TO  MAKE 
TWO  OPENINGS  WHEN  DEFLATING  A BALLOON. 

IT  IS  DESIRABLE  TO  CLOSE  THE  APPENDIX  OF  A FREE 
BALLOON  BEFORE  DEFLATING. 

As  explained  in  the  “Appendix”  (page  23),  and  in  line  with 
the  above  remarks,  the  condition  of  a balloon  which  has  lost  a good 
deal  of  gas  by  valving,  or  other  causes,  is  likely  to  be  one  where 
the  pressure  of  the  air  on  the  lower  parts  is  greater  than  that  of 
the  hydrogen  inside,  even  though  the  pressure  of  the  air  at  the 
top  may  be  less  than  that  of  the  hydrogen.  The  making  of  even  a 
single  opening  in  the  lower  portion  of  a flabby  balloon  is  likely 
to  be  attended  by  the  entry  of  air. 

In  every  one  of  the  examples  given  of  explosion  on  deflation, 
the  evidence  has  pointed  to  the  existence  of  two  openings  in  the 
balloon. 

In  accordance  with  a suggestion  made  by  Dr.  G.  S.  Fulcher, 
and  with  which  the  writer  is  in  agreement, 

IT  IS  DESIRABLE  TO  ALWAYS  DEFLATE  A CAQUOT  BAL- 
LOON BY  MEANS  OF  A RIP-PANEL  OF  SUFFICIENT  SIZE  TO 
INSURE  THAT  THE  GAS  IS  DISCHARGED  IN  THE  SHORTEST 
POSSIBLE  TIME,  SO  AS  TO  MINIMIZE  THE  PERIOD  OVER 
WHICH  EXPLOSION  IS  POSSIBLE. 

THE  RIP-PANEL  SHOULD  ALWAYS  BE  ON  TOP  OF  THE 
BALLOON. 

When  at  Fort  Omaha,  the  writer  saw  what  appeared  to  him  as 


A 


a very  good  form  rip-panel  on  an  Italian  balloon.  The  ripping 
strip  was  in  the  form  of  the  shaded  in  the  accompanying  figure, 
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and,  on  pulling  the  cord,  the  whole  triangle  ABC  opened  up  about 
line  BC  as  a hinge. 

As  already  stated,  a stage  will  always  be  reached  in  the  defla- 
tion of  a balloon  at  which  the  pressure  of  the  air  at  any  place  other 
than  the  top  will  be  in  excess  of  the  pressure  inside  the  balloon, 
unless  the  pressure  in  the  balloon  is  maintained  by  the  action  of 
men  pulling  down  upon  it,  or  by  the  use  of  sand  bags.  It  will  be 
clear,  therefore,  that  if  a balloon  is  under  deflation  through  an 
opening  not  at  the  top,  and  under  the  influence  of  pressure  applied 
by  men  or  by  sand  bags,  it  is  very  important  that  this  pressure 
be  maintained  until  the  deflation  is  completed,  and  without  inter- 
mission; for,  if  it  is  released,  even  for  a moment,  air  will  enter 
through  the  the  opening,  provided  that  the  critical  stage  of  the 
deflation  above  referred  to  has  been  passed.  Hence 

IF  FOR  ANY  REASON  IT  BECOMES  ABSOLUTELY  NECES- 
SARY TO  DEFLATE  THROUGH  AN  OPENING  WHICH  IS  NOT  AT 
THE  TOP,  PRESSURE  SHOULD  BE  ARTIFICIALLY  MAINTAINED 
THROUGHOUT  THE  DEFLATION  AND  WITHOUT  INTERMIS- 
SION. 

The  “Destruction  of  a Caquot  Balloon  During  Deflation  at  Fort 
Omaha”  is  an  example  of  a case  where  the  artificially  maintained 
pressure  was  relieved,  during  the  deflation,  with  the  result  that  air 
entered  through  the  deflation  openings. 

It  is  of  course  very  essential  that  every  opportunity  be  given 
for  the  free  escape  of  the  hydrogen  during  deflation,  so  as  to 
avoid  the  occurrence  of  explosive  mixtures.  Hence: 

A BALLOON  SHOULD  NEVER  BE  DEFLATED  IN  A HANGAR 
UNLESS  ABSOLUTELY  NECESSARY;  AND,  IN  THE  EVENT  OF 
SUCH  A DEFLATION’S  BEING  MADE  IT  SHOULD  BE  CARRIED 
OUT  THROUGH  A LONG  PIECE  OF  INFLATION  HOSE  CON- 
NECTED TO  THE  APPENDIX.  (THE  WRITER  WITNESSED  A 
DEFLATION  OF  THIS  KIND  AT  FORT  SILL.)  THE  END  OF  THIS 
HOSE  SHOULD  BE  WELL  OUTSIDE  THE  HANGAR,  AND  IN  SUCH 
A POSITION  THAT  THE  WIND  BLOWS  THE  GAS  AWAY  FROM 
THE  HANGAR.  ARTIFICIAL  PRESSURE  SHOULD  BE  MAIN- 
TAINED ON  THE  BAG  THROUGHOUT  THE  DEFLATION,  AND 
WITHOUT  INTERMISSION  BY  MEANS  OF  SAND  BAGS. 

It  would  very  rarely  happen  that  the  gas  in  the  balloon  as  a 
whole  reached  a condition  where  it  was  explosive;  for,  it  would 
become  discarded  on  account  of  poor  lifting  power  before  this 
stage  had  been  reached.  Thus,  the  presence  of  28  per  cent  of  air 
would  reduce  the  lifting  power  of  a 3 5,000  cubic  feet  balloon  by 
about  670  pounds. 

As  regards  the  condition  of  the  air  in  a mixture  of  this  kind,  it 
may  not  be  out  of  place  to  remark  that  the  air  would  be  distributed 
uniformly  through  the  hydrogen.  Its  greater  density  would  not 
result  in  its  lying  at  the  bottom  of  the  bag  with  the  hydrogen  on 
top,  as  would  be  the  case  with  liquids.  This  point  is  mentioned, 
as  it  seems  to  have  given  rise  to  some  misunderstanding;  and,  if 
the  gases  were  not  uniformly  distributed,  the  presence  of  a little 
air  might  be  much  more  dangerous  than  is  actually  the  case. 

As  a free  balloon  always  flies  with  the  appendix  open,  one 
might  suppose  that  it  would  take  in  air  through  the  appendix  as  it 
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descends.  This  would  certainly  be  the  case  in  a sufficiently  slow 
descent;  but,  it  appears  to  be  the  experience  of  pilots  that,  in 
practice,  the  appendix  becomes  so  greatly  constricted  in  descent 
that  very  little  air  enters,  and  the  decrease  of  volume  of  the  gas 
inside  is  provided  for  by  the  lower  part  of  the  bag  being  forced  in. 

When  a free  balloon  is  filled  with  hydrogen  the  gas  is  usually 
that  which  has  been  discarded  for  further  use  in  a Caquot  balloon 
on  account  of  low  purity.  It  does  not  seem  outside  the  realm  of 
possibility,  therefore,  that,  at  any  rate  in  certain  cases,  the  air 
which  enters  a free  balloon  in  descent  together  with  the  air  there 
initially  might  be  enough  to  form  an  explosive  mixture. 

In  this  connection,  therefore,  it  seems  worth  while  calling  at- 
tention  to  the  possibility  of  placing  a loose  diaphragm  across  a 
free  balloon  so  as  to  divide  the  space  into  two  parts,  an  upper  and 
a lov/er.  The  diaphragm  should  be  in  the  form  of  a shallow  bag  so 
that  when  distended  downwards  it  coincides  with  the  lower  inter- 
nal surface  of  the  balloon;  and,  its  position  of  attachment  should 
be  such  that  the  diminution  in  volume  which  could  be  taken  ac- 
count of  by  its  changing  from  a position  where  it  was  convex 
downwards  to  one  where  it  was  convex  upwards  would  be  suffi- 
cient to  provide  for  the  change  of  pressure  when  the  balloon 
should  ascend.  The  diaphragm  would  be  provided  with  an  appen- 
dix, and  the  parts  above  and  below  the  diaphragm  would  be  in- 
flated with  hydrogen,  the  part  below  being  inflated  to  a slightly 
greater  pressure  than  that  above.  The  appendix  connected  to  the 
diaphragm  would,  however,  be  tied  in  flight.  During  ascent  the 
diaphraagm  would  distend  downwards,  and  during  descent,  the  air 
which  entered  the  part  below  the  diaphragm  wouid  simply  blow 
the  diaphragnx  upwards,  but  would  be  unable  to  mix  with  the 
hydrogen.  Further,  during  deflation,  a condition  such  as  that 
resulting  in  the  “Destruction  of  a Free  Balloon  During  Deflation,” 
near  Nebraska  City  on  June  l5,  1917,  would  be  avoided. 

Inflation  of  a Balloon.  If  proper  precautions  are  taken,  very 
little  danger  should  attend  the  inflation  of  a balloon.  It  is  custom- 
ary to  have  men  lying  on  the  tail  portion  of  the  balloon  while  the 
fore  part  is  being  inflated,  and  it  is  well  to  remember  that  the  un- 
inflated portion  of  the  balloon  must  always  contain  a little  air 
which  will  form  an  explosive  mixture  with  the  hydrogen  which 
diffuses  into  it.  There  is  but  little  danger  from  this  cause,  how- 
ever, as  the  chances  of  an  electric  spark’s  occurring  inside  the 
balloon  are  small.  The  existence  of  pockets  formed  by  the  freez- 
ing together  of  the  fabric  inside  the  balloon  is  more  dangerous, 
since  electric  sparks  may  be  produced  as  the  fabric  is  torn  apart. 
Hence: 

A NEW  BALLOON  SHOULD  ALWAYS  BE  INFLATED  WITH 
AIR  SO  AS  TO  OPEN  UP  ALL  THE  POCKETS  BEFORE  IT  IS 
IJ^FLATED  WITH  HYDROGEN. 

Neglect  of  the  above  precaution  was  responsible  for  the  “De- 
struction of  a Caquot  Balloon  During  Deflation  Immediately  Fol- 
lowing Inflation  at  Fort  Sill.” 

Care  should  be  taken  to  avoid  leakage  at  the  junction  between 
the  appendix  and  the  inflation  hose.  The  ends  of  these  tubes  are 
apt  to  become  worn  and  to  develop  holes.  It  should  not  be  neces- 
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sary  to  fold  the  inflation  tube  in  order  to  make  it  fit  the  connecting 
union,  as  such  a fold  is  always  liable  to  leak. 

IT  IS  PARTICULARLY  IMPORTANT  TO  SEE  THAT  THE 
CONNECTION  IS  FREE  FROM  LEAKAGE  WHEN  IT  OCCURS  IN 
A PLACE  WHICH  IS  MORE  OR  LESS  CLOSED  IN  AS  IN  THE 
INFLATION  OF  A FREE  BALLOON.  IN  SUCH  A CASE  THE 
ADDITIONAL  PRECAUTION  SHOULD  BE  TAKEN  OF  INSURING 
GOOD  VENTILATION  UNDER  THE  BALLOON,  AND  PAST  THE 
JUNCTION,  BY  THE  USE  OF  TWO  WOODEN  TUNNELS  PLACED 
IN  LINE  UNDER  THE  BALLOON  SO  AS  TO  MEET  AT  THE 
APPENDIX.  IN  THE  DETECTION  OF  LEAKAGE,  AN  ODOROUS 
CONSTITUENT  IN  THE  GAS  WOULD  BE  HELPFUL,  AS  RECOM- 
MENDED ON  PAGE  17.  (FAILING  THIS,  A LEAK  DETECTOR 
SHOULD  BE  USED.) 

The  neglect  of  such  a precaution  as  the  above  was  responsible 
for  fire  described  under  the  heading:  “The  Destruction  of  a Free 
Balloon  During  Inflation  at  Fort  Omaha.”  Following  the  recom- 
mendation made  by  Dr.  Fulcher  in  his  analysis  of  this  explosion  it 
is  recommended  that  each  of  the  two  tunnels  be  two  feet  by  two 
feet  in  section  and  twelve  feet  long. 

When  inflating  a balloon  from  cylinders,  it  is  customary  to 
place  the  cylinders  at  a considerable  distance  from  the  balloon  and 
make  connection  with  a long  hose.  Under  these  conditions,  fires 
at  the  cylinders  are  not  likely  to  be  of  much  danger  to  the  balloon. 
Such  fires  are  naturally  undesirable,  however.  Formerly,  the 
cylinders  were  separately  connected  to  a thimble  which  fitted  the 
end  of  the  hose,  the  connection  being  made  by  rubber  tubes  of 
comparatively  small  bore.  Under  these  conditions  it  is  understood 
that  fires  were  frequent.  The  cylinders  when  insulated  became 
electrified  during  the  discharge  of  the  gas,  with  the  result  that 
sparking  occurred.  The  rubber  tubes  would  blow  off  under  the 
great  pressure  necessary  to  drive  the  gas  through  them,  and 
fires  were  frequent. 

When  the  writer  made  his  visit  to  the  various  camps,  the 
Pierce  manifold  was  in  use.  In  this  appliance  a number  of  cylin- 
ders were  connected  directly  to  an  iron  pipe  of  diameter  equal  to 
the  connecting  hose,  the  connection  being  made  by  simply  clamp- 
ing the  opening  of  each  cylinder  down  to  a specially  designed 
valve  fixed  to  the  manifold.  By  this  arrangement  the  long  tubes 
were  eliminated,  together  with  the  disadvantages  attending  the 
high  pressure  and  the  blowing  off  of  these  tubes.  Further  the  cylin- 
ders were  all  at  the  same  electrical  potential  and  were  grounded. 

The  Pierce  manifold  seemed  to  the  writer  the  proper  sort  of 
an  appliance  to  use,  and  he  was  surprised  to  hear  towards  the  end 
of  his  trip  that  orders  had  been  received  to  the  effect  that  this 
appliance  was  to  be  discarded,  and  a reversion  made  to  the  old 
type.  The  reasons  given  were  two  in  number  (1)  that  the 
Pierce  manifold  would  take  either  an  oxygen  or  a hydrogen  cylin- 
der, and  this  caused  confusion  at  the  front,  in  view  of  the  lack  of 
uniformity  in  the  coloring  of  the  cylinders  by  the  different  allied 
armies;  (2)  that  in  the  old  method,  attachment  could  be  made  to 
the  cylinders  while  on  a truck. 

As  regards  the  first  of  these  objections,  it  would  readily  be  pos- 


Page  Twenty-Two 


THE  WEEKLY  BULLETIN 


sible  to  adapt  the  valves  on  a Pierce  manifold  so  as  to  take  only  a 
hydrogen  cylinder;  and  as  regards  the  second,  the  writer  would 
doubt  whether  the  time  gained  by  the  more  rapid  inflation  pos- 
sible with  the  Pierce  manifold  was  not  greater  than  that  lost  by 
having  to  transfer  the  cylinders  from  the  truck.  However, 

IF  IT  IS  FINALLY  DECIDED  TO  DISCARD  THE  PIERCE 
MANIFOLD,  IT  IS  RECOMMENDED  THAT  THE  CYLINDERS  BE 
CONNECTED  TOGETHER  METALLICALLY  WHEN  IN  USE  AND 
THAT  THEY  BE  GROUNDED. 

Valving.  When  the  valve  is  open,  the  space  around  it  is  the 
seat  of  an  explosive  mixture.  For  this  reason, 

IT  IS  PARTICULARLY  DESIRABLE  TO  AVOID  VALVING  IN 
A THUNDERSTORM. 

If  it  is  found  necessary  to  fly  a Caquot  balloon  in  a thunder- 
storm, it  would  be  desirable  to  take  sufficient  gas  out  before  the 
ascent  to  insure  that  there  would  be  no  valving  during  the  ascent. 

Pockets  of  Explosive  Mixture.  Where  there  exist  such  attach- 
ments as  the  fins,  which  are  separated  from  the  hydrogen  envelope 
by  a wall  of  the  fabric,  and  which,  while  they  are  more  or  less  open 
are  nevertheless  liable  to  hang  in  a flabby  condition,  there  is  dan- 
ger of  the  formation  of  an  explosive  mixture,  by  leakage  of  hydro- 
gen through  the  wall  of  the  envelope.  A simple  calculation  will 
show  that,  through  a hole  one  millimeter  in  diameter,  hydrogen 
will  flow  at  the  rate  of  about  one  cubic  foot  per  minute  under  a 
pressure  difference  of  fifteen  millimeters  of  water.  It  will  readily 
be  seen  that  if  the  flow  took  place  into  a partially  closed  pocket  of 
say  ten  cubic  feet  volume,  a highly  explosive  mixture  would  be 
formed  in  the  pocket  in  a period  of  a minute,  for  example.  The 
accidental  explosion  of  such  a pocket  would  probably  blow  a hole 
in  the  side  of  the  balloon. 

A similar  possibility  of  the  formation  of  closed  pockets  exists 
in  the  balloonet,  especially  when  the  envelope  is  blown  up  in  such 
a manner  that  the  diaphragm  nearly  closes  the  scoop.  Unfortu- 
nately, the  diaphragm  is  the  part  which  gets  least  chance  of  an 
inspection.  Inspection  for  holes  is  usually  made  by  entering  the 
balloon  when  blown  up  with  air,  and  illuminating  the  balloon  from 
the  outside.  The  diaphragm  is  very  unfavorably  situated  as  re- 
gards this  inspection,  since  it  lies  on  the  ground,  and  the  observer 
walks  on  it.  The  latter  act  is  also  productive  of  harsh  treatment. 
It  would  be  desirable  to  make  an  inspection  of  this  kind  with  the 
balloon  lying  on  its  back. 

A hole  of  the  kind  cited  is  by  no  means  a rare  thing  to  find.  It 
would  cause  a leak  of  only  3 000  cubic  feet  of  hydrogen  from  the 
balloon  in  two  days,  and  would  consequently  not  make  itself  con- 
spicuously evident  from  this  cause.  As  a matter  of  fact,  two  or 
three  such  cases  of  holes  in  the  diaphragm,  and  in  the  wall  separat- 
ing the  fins  from  the  envelope,  have  come  to  the  writer’s  atten- 
tion during  the  inspection  trip  just  concluded.  Some  of  the  bal- 
loons also  showed  a great  many  patches. 

IN  ALL  CASES  OF  THE  KIND  HERE  CITED,  THE  INTRODUC- 
TION OF  AN  ODOROUS  CONSTITUENT  INTO  THE  HYDROGEN 
WOULD  FACILITATE  THE  DETECTION  OF  LEAKAGE. 

A little  of  the  gas  could  actually  be  pumped  out  of  the  sus- 
pected part  through  a rubber  tube  and  tested  for  odor. 
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Another  possibility  for  the  existence  of  an  explosive  mixture 
is  to  be  found  in  connection  with  appendix.  This  is  tied  off  after 
inflation,  and  is  then  pushed  back  into  the  balloon,  the  opening 
being  covered  with  a piece  of  fabric. 

There  must  always  be  a certain  amount  of  leakage  from  a tied- 
off  appendix,  and  IN  ORDER  TO  PROVIDE  VENTILATION  IT  IS 
DESIRABLE  THAT  THE  PIECE  OF  COVERING  FABRIC  BE  PRO- 
VIDED WITH  SAY  THREE  LARGE  VENTILATION  HOLES. 

At  Camp  John  Wise,  the  desirable  precaution  of  testing  the 
tie  with  a leak  detector  was  always  taken. 

Here  again  the  use  of  an  odorous  constituent  in  the  gas  would 
be  of  advantage. 

During  the  initial  stages  of  an  inflation  there  will  be  an  explo- 
sive mixture  inside  the  balloon  as  a result  of  the  air  which  it  has 
been  impossible  to  expel  by  flattening  out  the  fabric.  Further, 
during  the  inflation,  men  lie  on  the  tail  end  of  the  balloon  so  that 
the  nose  end  shall  be  inflated  first.  During  the  greater  part  of  the 
time  there  must  consequently  be  an  explosive  mixture  in  this  tail 
end;  and,  although  the  total  amount  of  gas  is  small,  its  ignition 
might  be  sufficient  to  blow  a hole  in  the  balloon,  and  fire  the  main 
part  of  the  gas.  The  danger  here  is  not  very  great,  however,  as 
the  conditions  inside  the  balloon  are  not  favorable  to  the  produc- 
tion of  electric  sparks. 

Electrical  Considerations  (Frictional). 

Introduction.  Electric  sparks  arising  directly  or  indirectly 
from  friction  are  only  likely  to  be  produced  under  certain  meteoro- 
logical conditions.  They  are  not  likely  to  occur  in  humid  weather, 
or  near  the  sea  coast;  for,  under  such  circumstances  the  fabric, 
ground  cloth,  etc.,  are  too  poorly  insulated  to  permit  of  the  accu- 
mulation of  any  appreciable  charge.  In  cold,  dry  weather,  how- 
ever, the  conditions  are  very  different,  and  the  materials  in  ques- 
tion may  be  very  good  insulators.  The  points  at  issue  in  this  con- 
nection have  nothing  whatever  to  do  with  obscure  atmospheric- 
electric  causes,  but  are  entirely  explicable  in  terms  of  the  effect 
of  dryness  or  dampness  of  the  fabric,  ground  cloth,  etc.,  in  deter- 
mining the  insulation  characteristics  of  these  materials. 

IT  IS  THUS  DURING  DRY,  COLD  WEATHER  THAT  SPARKS 
RESULTING  FROM  FRICTIONAL  EFFECTS  ARE  TO  BE  EX- 
PECTED. 

Sparks  Obtained  From  the  Fabric  as  a Result  of  Electrification 
by  Friction.  In  general,  the  rubbing  together  of  surfaces  of  the 
same  kiind  results  in  no  electrification.  When  surfaces  of  different 
kinds  are  rubbed  together,  however,  a positive  charge  is  produced 
on  one  surface,  and  a negative  charge  on  the  other.  As  to  whether 
these  charges  remain  or  are  conducted  away  depends  upon  whether 
the  particular  surface  is  an  insulator  or  a conductor. 

Friction  between  flannel  and  the  rubberized  surface  of  a bal- 
loon is  productive  of  considerable  electrification  in  dry  weather. 
The  hair,  or  even  the  hand  when  rubbed  over  the  fabric  will  elec- 
trify it.  If,  in  this  condition,  a conductor  (the  finger,  for  example) 
is  brought  near  to  the  fabric,  a spark  will  pass  between  the  fabric 
and  the  conductor  in  question. 

Sparks  Between  Conductor  Surfaces.  If  one  carefully  exam- 


Page  Twenty-Four 


THE  WEEKLY  BULLETIN 


ines  the  spark  produced  between  the  finger  and  the  fabric  in  the 
above  illustration,  it  will  be  seen  in  general  to  fork  out  from  the 
finger  so  as  to  cover  a small  area  of  the  fabric;  and,  it  is  only 
a charge  comparable  with  the  charge  on  this  small  area  which 
flows  across  the  spark  gap  when  the  spark  passes.  If  the  surface 
of  the  balloon  were  a charged  conductor,  then  on  discharging 
across  the  gap  the  small  area  above  referred  to  would  be  immedi- 
ately fed  by  charge  from  the  more  remote  parts  of  the  conductor, 
and  this  charge  would  flow  across  the  gap  as  fast  as  it  arrived. 
The  flow  of  electricity  would  thus  be  much  greater  than  in  the 
case  of  the  insulating  fabric.  Thus,  without  implying  that  the 
spark  betv/een  the  finger  and  the  fabric  would  be  too  weak  to  fire 
an  explosive  mixture,  it  is  certainly  safe  to  say  that: 

THE  SPARK  WHICH  PASSES  BETWEEN  TWO  CHARGED 
CONDUCTING  SURFACES  IS,  IN  GENERAL,  MORE  INTENSE 
THAN  THE  SPARK  WHICH  PASSES  BETWEEN  TWO  NON-CON- 
DUCTING SURFACES,  OR  BETWEEN  A CONDUCTING  AND  A 
NON-CONDUCTING  SURFACE. 

In  this  connection,  it  will  be  recalled  that  the  “Destruction  of 
a Free  Balloon  During  Inflation  at  Fort  Omaha”  occurred  as  a 
result  of  a spark’s  passing  between  a metal  union,  and  the  hand 
of  a man  who  had  become  electrified  by  friction  with  the  fabric. 
Consequently,  in  accordance  with  the  suggestion  made  by  Dr. 
Fulcher  in  his  analysis  of  the  explosion  above  referred  to. 

IT  IS  RECOMMENDED  THAT  THE  SLEEVES  USED  FOR  CON- 
NECTING THE  APPENDIX  TO  THE  FILLING  HOSE,  AND  ALL 
SIMILAR  SLEEVES  BE  MADE  OF  NON-CONDUCTING  MATERIAL. 
IT  IS  SUGGESTED  THAT  THE  TUBES  BE  MADE  OF  WOOD  AND 
THAT  THEY  BE  BOILED  IN  PARAFFIN  WAX  UNTIL  THEY  CEASE 
TO  GIVE  OFF  AIR  BUBBLES. 

The  equivalent  of  an  insulating  sleeve  is  NOT  SECURED,  by 
covering  a metal  tube  with  insulating  fabric;  for,  apart  from  the 
fact  that  sparking  will  make  its  influence  felt  to  some  extent,  in 
increasing  the  quantity  of  electricity  which  flows  across  the  spark, 
for  a reason  which  will  be  readily  appreciated  by  those  familiar 
with  the  ideas  of  electrostatic  capacity. 

A spark  of  considerable  intensity  may  readily  be  obtained  be- 
tween a man  who  has  become  charged  by  friction  with  the  bal- 
loon and  another  who  is  uncharged. 

Charging  by  Induction.  If  two  men  Stand  on  an  insulating 
ground-cloth,  at  different  distances  from  the  charged  surfaces  of 
a balloon  and  bring  their  hands  into  contact,  they  will  become 
charged  in  opposite  senses  by  induction.  If  they  now  release 
hands,  interchange  their  positions  and  bring  their  hands  again  to- 
gether, a spark  may  occur  between  them  when  they  are  just  on 
the  point  of  touching.  This  is  an  illustration  of  one  of  a variety 
of  ways  in  which  sparking  may  occur  as  a result  of  charging  by 
induction. 

It  is  probable,  however,  that  actual  friction  with  the  balloon  is 
the  most  common  means  by  which  the  men  may  become  charged, 
and,  in  any  case,  even  inductive  effects  are  ultimately  attributable 
to  the  charge  on  the  balloon  fabric,  resulting  from  such  friction. 
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The  principal  cause  of  the  production  of  electrification  of  the 
balloon  fabric  is  the  employment  of  a rubber  protective  coating 
on  the  outside  of  the  fabric,  and  the  use  of  woolen  socks  and 
shirts  by  the  men  during  winter,  when  electrification  by  friction 
is  most  readily  produced.  The  primary  rubber  layer  which  exists 
between  the  two  layers  of  cotton  fabric  to  make  the  balloon  tight 
is  not  responsible  for  the  effect.  It  is  the  rubber  coating  on  the 
outside  of  the  fabric  which  is  to  blame. 

It  would  be  very  desirable  to  replace  the  protective  rubber 
coating  by  some  other  preparation  less  liable  to  electrification  by 
friction,  and  preferably  with  a higher  electrical  conductivity.  The 
possibilities  in  this  direction  are  at  present  under  consideration; 
but,  in  the  meantime, 

IT  IS  RECOMMENDED  THAT  THE  MEN  WHO  HAVE  TO 
WALK  ON  OR  PRESS  UPON  THE  BALLOON  FABRIC  DURING 
MANIPULATION  OF  THE  BALLOON  BE  PROVIDED  WITH  RUB- 
BER SHOES,  CAPS,  AND  IF  POSSIBLE  RUBBER  GLOVES;  AND 
THAT  THEY  WEAR  OVER  THEIR  WOOLEN  CLOTHES  OVER- 
ALLS WHICH  ARE  RUBBERIZED  ON  THE  OUTSIDE  AS  THE 
BALLOON  FABRIC  IS. 

IF  THE  ADOPTION  OF  THIS  RECOMMENDATION  IS  FELT  TO 
BE  IMPRACTICABLE  THE  USE  OF  RUBBER  SHOES  AND  CAPS 
COULD  AT  LEAST  BE  ADOPTED,  AND  OVERALLS  OF  COTTON 
MATERIAL  WOULD  BE  PREFERABLE  TO  THE  FREE  EXPOSURE 
OF  THE  ORDINARY  WOOLEN  CLOTHES  TO  FRICTION  WITH 
THE  FABRIC. 

It  is  probable  that  all  cases  of  destruction  of  Caquot  balloons 
cited  in  this  report,  with  the  exception  of  the  two  balloons  which 
were  struck  by  lightning,  and  the  balloon  destroyed  at  Fort  Sill  as 
the  result  of  the  existence  of  internal  pockets  in  the  balloon,  were 
ultimately  attributable  to  friction  with  the  rubberized  coating  of  the 
balloon  fabric.  Further,  it  is  probable  that  the  friction  occurred 
with  some  part  of  the  men’s  clothing,  in  all  cases  except  that  of  the 
“Destruction  of  a Caquot  Balloon  During  Deflation  at  Fort  Sill,” 
where  friction  with  the  sand  in  the  air  was  possibly  responsible. 

Sparks  Resulting  From  the  Tearing  Apart  of  Fabric  Surfaces 
Which  Have  Become  Frozen  Together.  Many  people  who  have  had 
to  do  with  the  manipulation  of  balloons  have  spoken  of  the  produc- 
tion of  strong  sparks  on  tearing  up  a balloon  from  its  ground 
cloth  after  the  two  have  become  frozen  together.  It  is  probable 
that  sparks  produced  by  the  tearing  apart  of  frozen  fabric  were 
responsible  for  the  “Destruction  of  a Caquot  Balloon  During  Defla- 
tion Immediately  Following  Inflation  at  Fort  Sill.” 

These,  and  all  other  sparks,  are  only  dangerous  when  they 
occur  in  an  explosive  mixture.  It  would  seldom  happen  that  there 
was  an  explosive  mixture  underneath  a Caquot  balloon  which  was 
moored  down;  for,  the  balloonet  would  act  in  the  first  instance  as  a 
reservoir  for  hydrogen  which  escaped  through  the  diaphragm,  and 
would  prevent  the  leakage  of  such  hydrogen  to  any  pockets  which 
might  be  formed  under  the  balloon. 

IF  BY  ANY  CHANCE  THE  DIAPHRAGM  EVER  BECAME 
FROZEN  TO  THE  BALLOONET  WALL,  GREAT  CARE  SHOULD 
BE  TAKEN  TO  SEE  THAT  THE  BALLOONET  ITSELF  WAS  FREE 
FROM  EXPLOSIVE  MIXTURE  BEFORE  TEARING  THE  SURFACES 
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APART.  IN  THIS  CONNECTION  AGAIN,  THE  PRESENCE  OF  AN 
ODOROUS  CONSTITUENT  IN  THE  GAS  WOULD  BE  OF  ASSIST- 
ANCE IN  DETECTING  THE  PRESENCE  OF  AN  EXPLOSIVE  MIX- 
TURE. 

Tearing  of  the  Rip-Panel.  Statements  as  to  the  occurrence  of 
explosions  as  a result  of  tearing  the  rip-panel  are  frequently  heard, 
and  even  in  the  cases  of  some  of  the  explosions  cited  in  this  report, 
the  rip-panel  has  been  held  responsible  in  accounts  which  have 
come  to  the  writer  after  passing  verbally  through  various  channels. 
The  writer  has  not  been  able  to  find  first-hand  evidence  of  a single 
case  where  an  explosion  was  attributable  to  this  cause.  The  slight 
glow  which  accompanies  the  tearing  of  the  panel  would  be  too 
weak  to  fire  and  explosive  mixture. 

It  would  not  be  safe  to  conclude  that  under  no  conditions  could 
ripping  result  in  a spark  of  sufficient  intensity  to  fire  a mixture, 
and  tests  are  in  progress  with  the  object  of  securing  more  informa- 
tion on  this  point.  One  would  suppose,  however,  that  if  the  rip- 
panel  were  a source  of  serious  danger,  the  effect  would  have 
shown  itself  frequently  in  the  case  of  free  balloons,  which  are 
usually  deflated  by  means  of  the  rip-panel. 

AtmospLenc-Electnc  Considerations. 

Atmospheric-electric  dangers  are  of  two  kinds;  those  pertaining 
under  normal  conditions,  and  those  prevalent  during  thunder- 
storms. The  dangers  from  thunderstorms  are  much  the  more  im- 
portant of  the  two. 

Danger  During  a Thunderstorm.  The  grounded  cable  of  an 
anchored  balloon  objiously  acts  as  a very  long  lightning  conductor. 
Even  if  the  balloon  were  perfectly  conducting,  it  would  be  to  the 
cable  rather  than  to  the  balloon  that  the  lightning  would  strike,  on 
account  of  the  slender  nature  of  the  former.  The  danger  to  the 
balloon  consists  not  so  much  in  the  flash  striking  to  it,  as  through 
it,  to  the  top  of  the  cable. 

It  seems  obviously  impracticable  to  have  anything  of  the  nature 
of  a lightning  conductor  above  the  balloon. 

Without  going  into  detail  with  regard  to  all  the  phenomena 
which  play  a part  we  may  say  that,  roughly  speaking,  a lightning 
conductor  operates  in  the  following  manner: 

(1)  As  the  charged  cloud  approaches  the  upper  end,  elec- 
tricity is  drawn  up  from  earth  to  this  end,  and  the  surface  density 
of  electricity  at  the  top,  and  the  strain  in  the  air,  to  which  this 
surface  density  gives  rise,  becomes  so  great  that  the  insulation  of 
the  air  breaks  down  at  the  top,  and  the  adjacent  air  becomes  a 
conductor. 

(2)  The  electricity  now  starts  to  leave  the  top  of  the  rod, 
and  burrow  into  the  regions  of  the  air  which  have  become  conduct- 
ing. In  order  that  this  burrowing  action  shall  continue  and  that 
the  initial  discharge  shall  grow  into  a lightning  flash,  it  is  neces- 
sary for  the  rod  to  be  continually  supplied  with  charge  from  earth, 
and  here  its  conducting  property  plays  an  important  part  in  en- 
abling the  electricity  to  be  readily  transferred  from  bottom  to  top. 

Even  were  we  to  use  an  approximately  non-conducting  cable 
which  would  meet  the  practical  requirements  of  strength,  we  could 
probably  never  attain  a condition  which  would  prevent  the  top 
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from  becoming  charged  as  described  under  (1),  especially  in  wet 
weather.  A cable  such  as  a hemp  rope  would,  however,  offer  such 
a large  electrical  resistance  that  it  would  hinder  the  supply  of  elec- 
tricity referred  to  under  (2),  and  would  consequently  prevent  the 
growth  of  the  embryo  lightning-flash  to  anything  beyond  a slight 
spitting. 

It  will  probably  be  considered  that  a hemp  cable  is  undesirable 
on  account  of  its  weight,  for  the  same  breaking  tension,  being 
greater  than  for  a steel  cable.  It  might  be  possible  to  have  the 
upper  5 00  feet  of  the  cable  made  of  non-metallic  material.  A 
lightning  flash  would  then  tend  to  strike  to  the  top  of  the  steel 
part;  and,  the  farther  this  top  was  from  the  balloon,  the  less  the 
angle  of  the  cone  which  the  balloon  would  subtend  at  it,  and  the 
less  the  probability  that  the  flash  would  pass  through  the  balloon 
on  its  way  to  the  cable. 

It  might  be  thought  that  the  equivalent  of  the  upper  5 00  feet 
of  hemp  cable  might  be  secured  by  the  use  of  a steel  cable  through- 
out, but  with  the  insertion  of  a short  insulator,  say  500  feet  from 
the  balloon.  Such  would  not  be  the  case,  however;  for,  the  embryo 
lightning-flash  which  would  occur  at  the  upper  part  would  supply 
this  with  enough  electricity,  in  view  of  its  small  capacity,  to  result 
in  a large  difference  of  potential  between  it  and  the  portion  of 
the  cable  immediately  below  the  insulator.  Sparking  would  then 
occur  through  the  air  outside  the  insulator,  and  this  air  would 
become  so  strongly  conducting  as  to  produce  the  same  effect  as  if 
the  upper  and  lower  parts  of  the  cable  were  in  metallic  communi- 
cation. 

FOR  THE  ABOVE  REASONS  THE  USE  OF  AT  LEAST  500 
FEET  OF  NON-CONDUCTING  CABLE  FOR  THE  PART  IMMEDI- 
ATELY BELOW  THE  BALLOON  IS  RECOMMENDED  FOR  CON- 
SIDERATION. 

Normal  Conditions.  The  potential  at  a point  in  the  atmosphere 
3000  feet  above  the  earth’s  surface  may  be  as  high -as  1 50,000 
volts  under  ordinary  conditions.  The  balloon  is  connected  to 
ground  by  a cable.  If  it  were  a conductor  it  would  consequently 
be  at  zero  potential;  and,  in  order  to  be  at  this  potential  it  would 
have  to  take  from  earth  a negative  charge  such  as  would  give  it  a 
potential  of  1 50,000  volts  if  it  were  in  empty  space.  As  it  was 
hauled  to  ground  it  would  lose  this  charge,  however,  and  at  each 
altitude,  it  would  have  the  charge  appropriate  to  that  altitude. 

Suppose  now  that  the  balloon  is  a fairly  good  insulator.  In 
process  of  time  it  will  receive  the  same  charge  that  the  conducting 
balloon  received  at  the  same  altitude,  unless  indeed  it  is  a perfect 
insulator.  On  being  hauled  down,  however,  this  charge  will  not 
have  time  to  leak  away  over  the  fabric  before  the  balloon  reaches 
ground,  and  consequently  the  balloon  will  arrive  charged.  The 
possibility  of  the  balloon’s  becoming  charged  in  this  way  depends 
largely  upon  the  hygrometric  conditions  at  the  time  in  their  rela- 
tion to  the  conductivity  of  the  balloon  fabric.  All  trouble  in  this 
respect  would  probably  be  eliminated  if  the  fabric  of  the  balloon 
were  as  good  a conductor  as  ordinary  unrubberized  cotton. 

The  principal  seat  of  danger  lies  in  the  valve,  in  case  anyone 
should  have  occasion  to  touch  this  part,  and  a similar  danger  ex- 
ists if  the  valve  is  uncharged  while  the  man  who  touches  it  is 
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charged.  The  writer  is  heartily  in  accord  withi  the  suggestion 
made  by  Dr.  Fulcher  in  this  connection  in  recommending: 

THAT  ABOUT  FOUR  FEET  OF  METALLIC  CABLE  BE  AT- 
TACHED TO  THE  VALVE,  THE  OTHER  END  OF  THIS  CABLE 
BEING  ATTACHED  FOR  CONVENIENCE  TO  THE  BALLOON; 
AND,  THAT  BEFORE  TOUCHING  THE  VALVE,  THIS  CABLE  BE 
FIRST  GRASPED  AND  HELD  WHILE  TOUCHING  THE  VALVE 
SO  THAT  THE  VALVE  AND  HAND  MAY  BE  BROUGHT  TO  THE 
SAME  ELECTRICAL  POTENTIAL  BEFORE  CONTACT.  IT  IS 
PARTICULARLY  IMPORTANT  THAT  ALL  METAL  PARTS,  IN- 
CLUDING THE  EXTERNAL  METAL  RING  USED  TO  CLAMP  THE 
VALVE  TO  THE  BALLOON  BE  CONDUCTED  TOGETHER 
METALLICALLY. 

The  high  charge  density  in  the  balloon  when  flying  at  great  alti- 
tudes might  result  in  ‘‘spitting”  from  the  more  pointed  parts  of 
the  valve;  and,  it  is  possible  that  the  gas  might  be  ignited  in 
valving. 

THE  USE  OF  A HEMISPHERICAL  DOME  OF  COPPER  GAUZE 
AS  A HINGED  CAP  OVER  THE  VALVE  IS  RECOMMENDED  FOR 
CONSIDERATION.  THE  GAUZE  SHOULD  BE  IN  METALLIC 
CONNECTION  WITH  THE  VALVE.  THE  GAUZE  SHOULD  BE 
OF  ABOUT  THE  MESH  OF  FLY  SCREENS,  AND  OF  STRENGTH 
DETERMINED  BY  MECHANICAL  CONSIDERATION. 

APPENDIX. 

Hydrostatic  Considerations.  The  density  of  air  is  about  four- 
teen times  that  of  hydrogen;  thus,  while  the  pressure  throughout 
the  hydrogen  envelope  is  practically  constant,  the  pressure  of  the 
external  air  at  the  bottom  will  be  appreciably  greater  than  that  at 
the  top.  The  difference,  in  the  case  of  a balloon  thirty  feet  in  dia- 
meter would  be  the  equivalent  of  about  eleven  millimeters  of 
water.  The  excess  pressure  to  which  balloons  are  inflated  as 
recorded  by  the  gauge  is  about  twelve  millimeters  of  water,  so  that 
the  difference  between  the  excess  pressure  at  the  top  and  bottom 
of  the  balloon  is  comparable  with  the  whole  amount  of  the  excess 
pressure  as  measured  by  the  gauge. 

Suppose  now  that  a balloon  is  filled  with  hydrogen  so  that  the 
excess  pressure  at  the  bottom  is  (say)  five  mm.  of  water.  The 
excess  pressure  at  the  top  will  be  sixteen  mm.  Suppose  now 
that  tv/o  openings  are  made,  one  at  the  top  and  the  other  at  the 
bottom.  At  first,  hydrogen  will  start  to  come  out  through  both 
openings,  and  the  pressure  will  fail.  So  long  as  there  is  enough 
gas  to  fill  the  balloon,  the  top  will  not  fall  very  much,  for  very 
little  excess  pressure  is  sufficient  to  merely  support  the  top. 
The  pressure  difference  between  top  and  bottom  will  consequently 
continue  to  be  of  the  order  eleven  mm.  This  will  mean  that  before 
the  excess  pressure  at  the  top  falls  very  far,  the  excess  at  the 
bottom  will  reach  a zero  value.  At  this  stage  air  will  commence 
to  enter  at  the  lower  opening. 

Thus,  during  the  deflation  of  a balloon,  a stage  will  always  be 
reached  at  which  the  pressure  outside  the  envelope,  at  a point 
below  the  top,  is  greater  than  that  inside,  unless  pressure  be  artifi- 
cially maintained  by  the  use  of  sand  bags,  for  example. 
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If  a balloon  has  descended  from  a considerable  altitude,  the 
internal  pressure  will,  in  general,  be  low;  and  it  may  be  that  the 
pressure  outside  will  be  greater  than  that  inside  at  the  bottom, 
even  though  the  excess  may  be  in  the  other  direction  at  the  top, 
and  may  be  sufficient  to  keep  the  top  reasonably  well  distended. 
If  one  were  to  make  even  a single  hole  in  the  lower  part  of  a bal- 
loon in  this  condition,  air  would  enter.  The  amount  which  would 
enter  in  this  way  before  the  pressures  were  equalized  at  the  point 
of  entry  would  not  in  general  be  large,  as  may  be  seen  from  a 
single  calculation.  It  might  be  large  enough  to  form  an  explo- 
sive mixture  of  considerable  potentiality  near  the  opening,  how- 
ever. If  there  is  an  opening  at  the  top  as  well  as  at  the  bottom, 
the  air  will  continue  to  enter  at  the  lower  hole,  and,  in  this  way 
an  explosive  column  will  tend  to  form  between  the  two  openings. 

It  may  be  of  interest  to  observe  that  the  above  considerations 
offer  the  explanation  of  why  the  diaphragm  frequently  appears 
flabby  after  descent,  while  the  top  is  distended  and  round.  The 
flabbiness  is  an  indication  of  small  difference  in  pressure  between 
the  two  sides  of  the  diaphragm. 

Remarks  Concerning  the  Function  of  the  Balloonet,  The  pri- 
mary function  of  the  balloonet  is  to  stabilize  the  balloon  in  flight. 
There  is,  however,  another  important  function  which  is  possibly 
overlooked,  since  it  was  probably  not  intended  as  a part  of  the 
function  of  the  balloonet.  It  will  be  recalled  that  the  valve  oper- 
ates by  a mechanism  which  is  controlled  by  the  difference  in  pres- 
sure on  the  two  sides  of  the  diaphragm.  It  is  ordinarily  set  so 
that  when  this  difference  in  pressure  exceeds  twelve  millimeters 
of  water,  it  opens.  Now  suppose  the  balloon  is  flying  in  a wind 
of  velocity  twenty-five  miles  per  hour.  The  excess  pressure  in  a 
horizontal'  direction,  due  to  this  v/ind,  may  be  of  the  order  of 
thirty  millimeters  of  water.  If  there  were  no  balloonet,  the  valve 
would  open  when  the  difference  of  the  vertical  pressures  amounted 
to  twelve  millimeters,  and  under  these  conditions  air  would  enter 
the  valve  under  the  pressure  of  the  wind.  Now  when  a balloonet 
is  present,  it  fills  up  until  the  pressure  in  it  is  equal  to  the  total 
pressure  including  that  due  to  the  wind,  and,  since  the  valve  is 
only  concerned  with  the  pressure  difference  between  the  envelope 
and  the  balloonet,  it  will  not  open  until  this  quantity  exceeds 
twelve  millimeters.  The  balloonet  thus  automatically  prevents  the 
occurrence  of  the  phenomenon  above  cited. 

A further  remark  may  be  made  in  relation  to  the  balloonet. 
As  already  stated,  in  a twenty-five  mile  wind,  the  pressure  in  the 
balloonet  may  attain  a value  different  from  that  outside  by  fifty 
millimeters  of  water.  Under  these  conditions  the  diaphragm  may 
in  certain  circumstances  be  blown  up  so  as  to  be  under  tension,  and 
the  pressure  in  the  balloonet  may  be  greater  than  that  of  the 
hydrogen,  the  difference  being  balanced  by  the  tension  of  the  dia- 
phragm. In  a case  of  this  kind  there  might  well  be  a leakage  of 
air  from  the  balloonet  to  the  hydrogen  envelope,  especially  if  there 
were  any  holes  in  the  diaphragm,  and  this  circumstance  is  worth 
taking  into  account  in  considering  the  causes  of  deterioration  of 
the  quality  of  the  mixture. 

A somewhat  similar  condition  may  arise  if,  as  is  sometimes 
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done,  the  balloonet  is  artificially  blown  up  with  air  when  the  bal- 
loon is  in  the  hangar.  The  object  of  blowing  up  a pressure  in  this 
way  is  to  keep  the  balloon  properly  tight,  and  to  save  “tooping 
up”  with  hydrogen.  In  such  a case,  care  should  be  taken  to  insure 
that  the  diaphragm  is  blown  up  only  to  a stage  just  below  that  at 
which  it  becomes  tight.  So  long  as  this  is  the  case,  the  pressure 
in  the  balloonet  will  never  exceed  the  pressure  in  the  weight  of  the 
fabric  of  the  diaphragm,  and  the  excess  will  be  practically  the  same, 
however  far  the  diaphragm  is  blown  up,  although  the  actual  pres- 
sure will  mount  up  by  the  compression  of  the  hydrogen.  Directly 
the  stage  is  reached  where  the  diaphragm  becomes  tight,  however, 
the  excess  pressure  commences  to  mount  rapidly,  carrying  with  it 
the  possibility  of  leakage  into  the  hydrogen  envelope. 

Since  the  operation  of  the  valve  depends  upon  the  difference  in 
pressure  between  the  balloonet  and  the  hydrogen  envelope,  the 
actual  pressure  of  the  hydrogen  when  valving  occurs  may  be  in 
excess  of  what  it  is  when  the  valve  is  set  by,  say  thirty  millimeters, 
in  the  case  of  a twenty-five  mile  wind,  i.  e.,  it  may  be  as  high  as 
forty-two  mm.  In  view  of  this,  the  restriction  of  the  valving  pres- 
sure to  a value  as  low  as  twelve  mm.  when  the  valve  is  set  seems 
rather  unnecessary.  A slightly  higher  pressure  might  be  of  advan- 
tage in  certain  connections,  as  for  example  in  diminishing  possi- 
bility of  leakage  of  air  through  holes  or  weak  places  in  the  dia- 
phragm, when  the  balloonet  is  under  pressure  due  to  the  wind. 

A word  may  be  said  here  with  regard  to  the  gauge.  The 
gauge  records  the  difference  in  pressure  between  its  two  ends, 
and  when  it  is  in  the  hangar,  in  use  for  setting  the  valve,  it  is 
situated  at  a level  about  one  thirds  of  the  way  up  the  balloon. 
When  it  is  in  the  basket,  it  may  be  fifty  feet  below  this  point, 
and  its  reading  will  consequently  be  about  twenty  millimeters 
smaller  than  it  would  have  been  if  it  had  occupied  the  same  posi- 
tion in  relation  to  the  balloon  that  it  occupied  when  the  valve  was 
set.  Acting  in  the  other  direction  we  have  another  error,  how- 
ever. As  pointed  out  above  the  air  pressure  which  is  concerned 
in  operating  the  valve  is  the  pressure  in  the  balloonet.  But  the 
open  end  of  the  gauge  is  not  in  the  balloonet.  If  it  were,  the  pres- 
sure difference  recorded  might  be  less  than  it  is  with  the  gauge 
outside  by,  say  thirty  millimeters.  The  primary  function  of  the 
gauge  is  to  ascertain  whether  the  valve  is  operating  at  the  proper 
pressure  difference,  and  we  see  that,  in  endeavoring  to  record  this 
magnitude  of  twelve  millimeters,  it  is  subject  to  errors  of  the 
order  of  twenty  and  thirty  millimeters,  acting  in  opposite  direc- 
tions. The  readings  of  the  gauges  are  thus  unreliable.  It  would, 
if  necessary,  be  readily  possible  to  design  a gauge  which  was  unaf- 
fected by  the  above  consideration. 

Passage  of  Gas  Through  the  Fabric.  Gas  may  pass  through 
the  fabric  by  means  other  than  the  passage  through  accidental 
holes.  A certain  amount  of  diffusion  must  take  place.  To  the 
extent  that  the  gas  passes  through  the  envelope  by  pure  diffusion, 
the  leakage  should  be  sensibly  independent  of  such  small  differ- 
ences in  pressure  as  occur  between  the  inside  and  outside  of  the 
envelope.  Further,  as  well  as  diffusion  of  hydrogen  out  of  the  en- 
velope there  should  be  diffusion  of  air  into  the  envelope. 

According  to  figures  obtained  at  Camp  John  Wise  and  supplied 
by  the  Goodyear  Co.,  the  permeability  of  the  envelope  fabrics  to 
hydrogen  at  fifteen  degrees  centigrade,  under  a pressure  difference 
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of  thirty  millimeters  is  about  nine  liters  per  square  meter  per 
twenty-four  hours.  The  specifications  of  the  pressure  difference 
would  imply  that  the  phenomenon  was  not  one  of  pure  diffusion; 
and,  at  any  rate  when  the  fabric  is  old  and  the  rubber  layer  is  more 
or  less  perished,  the  conditions  might  begin  to  approximate  to 
what  we  should  have  if  there  were  nothing  but  the  cotton  fabric, 
and  no  rubber.  In  this  case,  the  meshes  of  the  cotton  fabric  would 
act  rather  as  holes  than  as  molecular  pores,  and  the  flow  of  gas 
through  the  fabric  would  depend  fundamentally  upon  the  differ- 
ence in  pressure  on  the  two  sides.  The  writer  is  of  the  opinion 
that  laboratory  tests  should  be  made  upon  the  nature  and  amount 
of  the  apparent  diffusion  in  the  case  of  hydrogen  and  air  for  fabrics 
amount  of  this  diffusion,  and  the  extent  to  which  it  depends  upon 
in  all  sorts  of  stages  as  regards  wear;  for  a knowledge  of  the 
the  pressure  difference  is  of  considerable  value  from  the  stand- 
point of  the  purity  of  the  gas  in  the  envelope  as  well  as  in  the 
matter  of  the  formation  of  explosive  mixtures  outside  the  envelope. 

The  Goodyear  Company  state  that  the  diffusion  of  hydrogen 
gas  through  the  fabric  of  the  envelope  should  not  exceed  75 0 cubic 
feet  in  twenty-four  hours. 

If  this  figure  referred  to  a pure  diffusion,  we  might  expect 
that  it  would  correspond  to  a diffusion  of  air  into  the  fabric  at  the 
rate  of  190  cubic  feet  per  day,  since  the  ratio  of  the  square  roots 
of  the  densities  of  air  and  hydrogen  is  about  four.  This  would 
correspond  to  a diminution  of  the  purity  of  the  gas  within  the 
envelope  at  the  rate  of  about  0.5  per  cent  per  day.  In  one  month, 
the  purity  would  consequently  fall  to  83  per  cent. 

Conclusion.  Several  experiments  to  test  miscellaneous  points 
were  carried  out  at  the  various  camps  during  the  trip  just  con- 
cluded. These  are  not  described  in  the  present  report.  It  may 
be  worth  while  referring  to  one  on  the  use  of  copper  gauze  to 
prevent  the  striking  back  of  the  flame  into  an  explosive  mixture, 
as  in  the  miner’s  safety  lamp.  Preliminary  experiments  on  this 
matter  gave  promising  results  and  will  be  pursued  further. 

The  writer  takes  this  opportunity  of  expressing  his  appreciation 
of  the  hearty  co-operation  shown  by  the  officers  and  men  at  the 
various  camps  which  he  visited,  and  of  the  readiness  which  these 
gentlemen  showed  in  placing  every  facility  at  his  disposal.  In 
particular  he  would  like  to  express  his  indebtedness  to  Lieut. -Col. 
D.  Bower,  Major  Lambert,  Major  Kennedy,  Lieut. -Col.  H.  B.  Hersey 
and  Lieut. -Col.  J.  Weust  of  the  Army  Balloon  camps. 

The  writer  is  also  indebted  to  various  other  gentlemen  for  most 
helpful  co-operation  in  various  ways,  and  particularly  to  Lieut. -Col. 
R.  A.  Millikan,  Professors  C.  A.  Skinner  and  L.  B.  Tuckerman,  and 
Dr,  G.  S.  Fulcher. 


NOTICE 

Commissioned  Officers  of  the  Army  Balloon  School  at  Arcadia 
may  obtain  copies  of  the  Weekly  Bulletin  after  l o’clock  on  the 
Thursday  of  each  week  by  applying  in  person  to  Lieut.  Weeks’ 
office  in  the  Instruction  Building.  Copies  of  each  week’s  issue 
will  be  available  until  the  supply  is  exhausted. 
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CLOUDS  OF  CALIFORNIA.^' 

By  Ford  Ashman  Carpenter,  L.L.D.,  Local  Forecaster,  U.  S.  Weather 
Bureau,  Los  Angeles,  California. 

Observation  of  Clouds. 

Clouds  are  of  no  little  value  as  weather  indicators.  It  is  almost 
invariably  the  case  that  introduction  to  weather  study  is  through 
observations  of  the  clouds.  Davis  says: 

‘‘If  the  observer  wishes  to  learn  something  of  atmospheric 

processes  for  himself,  he  should  give  at  least  as  much  time  to 

cloud  observations  as  to  all  other  records  put  together.” 

Clouds  have  long  been  the  most  important  feature  of  individual 
study.  Previous  to  the  last  few  hundred  years  weather  forecasting 
with  the  least  pre  ense  to  a scientific  basis  was  founded  on  no 
o^her  observations  than  the  character  and  movement  of  clouds. 
And  now,  at  the  present  stage  of  the  knowledge  of  meteorology, 
they  still  give  the  most  valuable  local  indication  of  coming  changes 
in  wea'her  conditions.  The  clouds,  by  their  character,  indicate  the 
observer’s  position  and  proximity  with  reference  to  the  low  pres- 
sure area.  A moment’s  reflection  shows  that  the  true  direction, 
as  well  as  the  force  of  the  drift  of  the  earth’s  atmosphere,  as 
depicted  by  the  clouds,  is  conclusive  as  a weaHier  indication  only 
in  that  it  determines  the  relative  position  and  intensity  of  the 
storm  center. 

The  layer  of  cloud  covering  the  earch  is  relatively  very  thin. 
If,  for  example,  we  could  examine  the  earth  from  the  moon,  we 
would  doubtless  see  a veil  of  cloud  covering  little  more  than  half 
the  surface.  At  that  distance  the  clouds  would  have  no  texture, 
the  earth  would  appear  swathed  in  an  irregular  sheet  of  formless 
vapor,  through  which,  from  time  to  time,  the  land  and  water  areas 
could  be  seen.  The  cloud-cover  of  the  earth  is  most  attenuated; 
it  may  be  compared  to  a film,  for  it  is  supposed  to  be  less  than 
one  eight-hundredth  of  the  earth’s  diameter  is  vertical  thickness. 
The  thinness  of  the  earth’s  atmosphere  may  be  more  clearly  com- 
prehended if  we  realize  that  the  relative  thickness  of  the  cloud- 
layer  on  an  eight-inch  terrestrial  globe  would  be  about  one-hun- 
dredth of  an  inch.  Yet  it  is  in  this  thin  belt  that  clouds  form,  so 
that  it  is  seen  our  weather  is  produced  within  limited  confines. 

Notwithstanding  the  proverbial  sunny  skies  of  California,  most 
of  the  varieties  of  cloud  formation  known  to  meteorologists  can  be 
observed  v/ithin  the  boundaries  of  this  state.  The  s*:orm  clouds 
are  seen  more  frequently  over  the  northern  portion  of  the  state, 
and  the  fair  weather  clouds  in  the  southern.  Eureka,  for  example, 
has  less  than  one  hundred  cloudless  days  in  a year,  and  San  Diego 
nearly  three  hundred.  Yet  both  the  northern  and  the  southern 
portions  of  the  state  experience  the  same  variety  of  clouds. 
Classification  of  Cloudis. 

The  history  of  cloud  nomenclature  dates  back  more  than  a hun- 
dred years.  In  1803,  an  English  physician.  Dr.  Luke  Howard, 


'^"Partial  reprint,  by  permission  of  the  author,  from  booklet 
entitled  “Clouds  of  California.” 
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first  classified  the  clouds  in  a logical  manner.  He  divided  them 
into  four  varieites— Cirrus,  Cumulus,  Stratus  and  Nimbus — takin^^ 
their  names  from  their  appearance  as  ‘"hair,”  ‘‘pile,”  “layer”  and 
“stotm.”  This  classification  remained  practically  unchanged  for 
nearly  a century,  when  the  international  meteorological  congress 
added  two  prefixes  “alto”  and  “fracto,”  making  nine  modifications, 
or  thirteen  classes  in  all,  as  follows: 


Cirrus: 

Cirro-stratus. 
Cirro-cumulus. 
Cumulus : 

Alto-cumulus. 

Fracto-cumulus 


Stratus: 

Alto-stratus. 
Stra’  o-cumulus. 
Fracto- stratus. 
Nimbus: 

Cumu’o-nimbus. 

Fracto-nimbus. 


To  the  above  general  classification  there  mav  be  added  a 
local  cloud,  el  velo,  sometimes  known  as  “high  fog.”  The 
velo  is  the  common  cloud  of  early  morning  and  late  even- 
ing hours  from  May  to  September  ail  along  the  western  coast  from 
the  Straits  of  Fuca  to  the  peninsula  of  Lower  California.  The 
cloud  first  makes  its  appearance  on  the  Southern  California  coast 
as  early  as  April,  reaching  its  maximum  frequency  in  June,  there- 
after gradually  lessening  until  the  middle  of  August.  Farther 
north  the  velo  c^oud  does  not  usually  appear  until  June,  and  lasts 
perhaps  three  months  in  all. 


Composition  of  Clouds. 

Clouds  occur  whenever  the  temperature  is  lower  than  the 
saturation-point  of  the  air,  so  that  no  matter  how  light  or  fleecy 
thev  may  be,  or  how  dense  may  be  the  fog,  the  cloud-mass  shows 
by  its  presence  that  precipitation  is  taking  place.  Their  height 
defines  their  relative  density. 

Cirrus.— -This  is  of  delicate  fiber,  feathery  in  structure  and 
pure  white  in  co’or.  It  is  the  most  elevated  of  all  clouds, 
having  an  average  altitude  of  five  miles,  and  sometimes  ex- 
tending into  the  lower  limit  of  the  so-called  isothermal 
region  of  the  atmosphere.  This  cloud  is  doubtless  com- 
posed of  spiculae  of  ice.  A popular  name  for  this  cloud 
is  “mare’s  tails,”  and  it  is  the  wind  cloud  of  the  sailors. 

Cumulus—— The  typical  summer  clouds  that  thrust  their  heads 
up  into  the  air— they  are  the  great  convectional  clouds. 
Generally  speaking  they  are  thick  and  dense  and  their  tops 
are  smaller  than  their  bases.  As  they  are  caused  by  ascend- 
ng  currents,  their  life  is  dependent  upon  the  duration  of 
the  vertical  current,  so  that  when  the  air  ceases  to  rise,  the 
cloud  disappears.  During  the  ascent  of  the  sounding-bal- 
loons at  Avalon,  Catalina  Island,  in  the  summer  of  1913. 
especial  care  had  to  be  taken  not  to  let  loose  the  balloons 
during  the  proximity  of  cumulus  clouds,  as  they  were  the 
danger  signals  of  strong  upward  air  currents. 

Stratus — A gray,  undefined  cloud  sheet,  in  fact,  any  horizontal 
mass  of  uniform  thickness,  independent  of  height,  charac- 
terizes this  cloud.  When  it  is  of  low  altitude  it  sometimes 
becomes  the  velo  cloud.  The  stratus  cloud  is  of  consid- 
erable value  as  an  insulator  of  the  sun’s  rays,  and,  on  the 
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other  hand,  almost  entirely  checks  the  loss  of  heat  by 
radiation  from  the  earth  at  night.  May  and  June  would  be 
among  the  hot  months  in  littoral  California  were  it  not  for 
the  then  prevailing  cloud.  In  winter,  citrus  growers  know 
that  there  will  be  no  frost  if  stratus  clouds  are  present,  for 
they  serve  as  a blanket  and  thus  hold  the  earth’s  heat. 

Nimbus. — The  rain  cloud;  technically  it  is  any  cloud  mass 
from  which  precipitation  is  falling.  It  always  forms  under 
a higher  variety  of  cloud. 

Modification  of  the  four  general  classes  gives  us: 

Cirro-stratus,  which  is  easily  distinguished  by  the  fact  that  in 
it  are  formed  the  halos.  The  diffraction  of  light  by  this 
cloud  produces  rings  around  the  sun  and  moon,  technically 
known  as  the  solar  and  lunar  halos  of  22°  and  45°  radii. 

Cirro-cumulus  forms  in  semi-transparent  balls;  it  is  the  mack- 
erel sky  cloud  that  forms  suddenly  and  marks  the  transi- 
tory stage  between  a higher  and  a lower  variety,  or  vice 
versa.  When  it  is  accompanied  by  threatening  phenomena 
it  is  the  surest  rain  indication  that  we  have  in  Southern 
California. 

Alto-cumulus  is  composed  of  small  masses  of  cumulus  cloud  in 
parallel  rows. 

Fracto-cumulus. — -This  term  is  applied  to  a cumulus  cloud 
when  its  edges  are  torn  or  shredded  by  the  wind. 

Alto-stratus  is  a high  stratus  cloud,  nearly  always  thickening 
into  the  ordinary  low  type  and  becomes  a somewhat  threat- 
ening cloud.  This  formation  causes  the  solar  and  lunar 
coronae. 

Strato-cumulus. — Long  feathery  rolls  which  are  shallow  in 
winter,  and  if  present  in  quantities  are  a threatening  indi- 
cation. During  the  spring  and  summer,  however,  they  gen- 
erally disappear  without  causing  precipitation. 

Fracto-stratus. — This  is  the  lowest  cloud  form,  and  is  there- 
fore only  a slight  remove  from  fog  tattered  by  the  surface 
wind. 

Cumulo-nimbus  is  the  thunderhead,  and  the  most  impressive  of 
all  cloud  forms.  When  wisps  of  thundercloud  are  seen 
above  the  towering  masses  they  are  called  ‘‘false  cirrus.” 

Fracto-nimbus. — Near  the  level  of  the  sea  this  is  the  “scud” 
of  the  sailors.  Among  the  higher  levels,  it  sometimes 
occurs  as  a trail  of  cloud  dark  with  moisture  stringing  after 
the  larger  cloud,  sometimes  dissipating  before  the  lower 
edges  of  the  veil  reach  the  earth. 

The  study  of  the  composition  of  the  clouds  is  quite  important 
if  we  wish  to  interpret  their  meteorological  significance  correctly. 
The  altering  composition  of  a cloud-mass,  whether  a higher  cloud 
is  changing  to  a lower  variety,  or  whether  a cloud  near  the  earth  is 
dissipating — both  processes  have  a direct  bearing  on  local  weather 
conditions. 

Formation  of  Clouds. 

Minute  nuclein  make  possible  cloud  formation.  Laboratory 
experiments  demonstrate  that  condensation  in  air  can  not  occur 
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unless  there  is  some  object  on  which  the  condensation  can  take 
place,  whether  it  be  a material  surface,  a dust  or  water  particle. 

Nuclei  are  necessary  for  the  formation  of  a water  drop.  It  is  a 
most  important  fact  that  a water-drop  can  not  be  formed  in  the 
free  air  unless  there  first  be  a nucleus  on  which  the  moisture  can 
be  deposited.  The  nuclei  may  be  dust  particles  or  ions.  Experi- 
ments show  that  the  condensation  occurs  at  a much  lower  tempera- 
ture in  dust-free  air,  so  that  dust  particles  are  by  far  the  more 
important  source  of  nuclei.  As  for  dust,  it  must  not  be  supposed 
that  condensation  is  delayed  on  account  of  the  absence  of  dust 
nuclei,  for  we  have  no  instance  in  nature  where  the  air  is  so  pure 
near  the  earth  that  vapor  could  not  form.  A beam  of  light, 
whether  it  be  from  the  sun  or  an  artificial  source,  shows  innumer- 
able dust  motes  in  its  projection  through  the  air.  In  fact,  we 
know  that  light  itself  is  made  visible  because  of  the  presence  of 
these  dust  motes.  The  dustier  the  air,  the  greater  the  diffusion 
of  light.  As  ionized  air  permits  condensation  though  dust  may  be 
absent,  it  is  probable  that  the  condensation  at  the  higher  levels  of 
the  atmosphere  may  be  thus  caused. 

The  size  of  water  drops  has  been  found  to  average  one-thous- 
andth of  an  inch  in  diameter.  Experiments  prove  that  such  a drop 
falls  at  the  rate  of  two  inches  per  second.  This  unusually  slow 
rate  led  the  earlier  investigators  to  believe  that  droplets  were 
hollow  spheres,  hence  the  vesicular  theory  of  rain  formation.  It 
has  since  been  discovered  that  particles  of  steam  or  fog  are  solid 
globes.  Ascending  air  currents  readily  suspend  such  minute  and 
slowly  falling  particles,  often  forcing  them  upward  a great  dis- 
tance. In  the  case  of  thunderstorms,  the  convectional  force  is 
terrific;  witness  the  size  of  hailstones  which  owe  their  size  to  their 
being  forced  upward  many  times  to  a great  height  for  their  numer- 
ous coatings  of  ice. 

Condensation  necessary  for  the  formation  of  clouds  may  be 
caused  by  either  convection  or  contact.  Convectional  clouds  are 
produced  not  because  the  air  mass  rises  into  a colder  region,  but 
because  the  mass  itself  has  been  dynamically  cooled.  Cumulus 
clouds,  rain  clouds,  and  rain  itself,  are  due  to  dynamic  cooling, 

A familiar  example  of  air-cooling  by  expansion  may  be  observed 
in  the  gradual  increase  of  cloudiness  and  precipitation  with  eleva- 
tion. An  illustration  of  the  effect  of  altitude  may  be  seen  in  the 
greatly  increased  precipitation  at  Mount  Lowe  Observatory,  which 
is  about  3000  feet  above  the  foothills.  For  example,  if  a mass  of 
air  rises  3,000  feet  the  temperature  of  this  air  mass  will  drop  16 
degrees  independently  of  the  surrounding  air.  This  brings  us  to  a 
consideration  of  the  physical  effect  of  a mountain  mass  in  deflect- 
ing currents  upward.  Precipitation  studies  in  this  state  show  that 
such  is  the  close  relationship  existing  between  precipitation  and 
elevation,  that  altitude  may  be  approximately  determined  by  the 
relative  amount  of  precipitation  on  southerly,  southwesterly  and 
westerly  slopes. 

Incidentally,  it  may  be  noted  in  passing,  that  proximity  to 
mountain  masses  is  responsible  for  many  of  the  minor  cloud  forms, 
such  as  the  fascinating  aerial  cascades  of  vapor,  which  tumble 
from  one  cloud  to  the  other,  and  the  fog  brooklets  which  descend 
the  canyons. 
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Another  form  of  convection  results  from  the  great  whirling 
eddies  of  the  atmosphere,  which  are  the  ‘lows”  of  the  weather 
map.  Local  reduction  in  atmospheric  pressure  will  also  cause 
ascending  currents.  Whether  or  not  the  currents  are  descending 
or  ascending  may  be  readily  observed  by  the  tips  or  tufts  of  the 
cloud  formation.  If  these  feathery  edges  point  downward,  we 
know  that  the  winds  are  descending  and  therefore  becoming  warm 
and  dry;  if  ascending  they  are  becoming  cool  and  moisture-laden. 
Local  ascending  currents  may  be  caused  by  forest  or  other  fires. 
Spectators  of  the  great  San  Francisco  fire  described  a towering 
cumulus  cloud  which  overhung  the  burning  city.  V/hen  a fierce 
forest  fire  occurs  on  a calm  day  a small  cumulus  cloud  capping 
the  smoke  column  is  not  an  unusual  sight. 

Condensation  is  also  produced  by  contact.  It  has  been  ob- 
served that  warm  winds  blowing  against  or  over  cold  surfaces  will 
make,  visible  five  varieties  of  cloudy  condensation.  (1)  Wave-like 
all  but  the  highest  varieties  are  concerned,  clouds  make  a mo- 
spheric  undulations  visible.  The  regular  spacing  of  the  clouds 
between  intervals  of  clear  sky  also  depends  on  a similar  movement 
of  atmospheric  strata.  (2)  ‘Tule  fog”  is  caused  by  the  cooking 
of  the  surface  ground  by  raidiation,  and  the  blowing  over  this 
region  of  warm,  moist  winds  causing  a thick  fog  to  blanket  the 
lower  levels.  The  thickness  of  this  covering  depends  upon  the 
supply  of  warm,  moist  air  and  the  coldness  of  the  ground.  (3)  Har- 
bor and  coast  fogs  are  sometimes  produced  by  warm,  moist  winds 
coming  in  contact  with  the  cold  surface  waters.  (4)  “Cloud  ban- 
ners.” The  banner  appears  stationary,  but  a moment’s  considera- 
tion shows  that  it  is  another  illustration  of  the  moist  wind  blowing 
against  a cold  surface,  the  wind  carrying  the  condensed  moisture 
to  leeward  until  it  is  dissolved  in  the  drier  air.  The  cloud  is  form- 
ing and  dissolving  continually.  Who  has  not  seen  at  some  time 
the  pennant  of  cloud  streaming  far  to  leeward  like  volcanic 
smoke?  Once  in  a while  San  Bernardino  peak  thus  decorates 
itself.  (5)  “Frost  work.”  This  is  another  example  of  condensa- 
tion by  contact,  and  is  very  infrequently  observed  in  this  region. 
Beautiful  frost  effects  are  produced  when  a warm,  moist  v/ind 
suddenly  strikes  cold  structures;  thus  an  iron  gateway  may  be 
fantastically  decorated  with  “frost  fingers”  extended  to  windward. 
It  is  sometimes  seen  on  mountain  observatories,  as,  for  example, 
on  Mount  Wilson.  At  the  old  Signal  Service  station  on  Mount 
Washington,  New  Hampshire,  a record  deposit  of  frost  was 
observed  twenty-five  years  ago  when  frost  work  on  a thin  post 
extended  thirteen  feet  toward  the  source  of  the  moisture-laden 
wind.  Frost  on  a window  pane  is  a simpler  form  of  crystalliza- 
tion; the  exquisite  designs  occur  on  the  inside  of  the  glass  for  the 
reason  that  the  air  of  the  room  is  both  warm  and  moist.  This  is 
all  but  unknown  in  California. 

Rain  or  snow  falling  from  a cloudless  sky  has  been  recorded, 
and  General  Greely  has  collected  a number  of  instances  of  this 
phenomena.  Several  years  ago  the  writer  saw  snow  falling  from  a 
clear  sky  while  he  was  assisting  at  the  Carson  Observatory  in 
Nevada.  Observing  the  first  quarter  of  the  planet  Venus  through 
a twelve-inch  equatorial  on  a cloudless  noon,  he  witnessed  a snow- 
storm through  which  Venus  shone  resplendent.  The  snowflakes 
were  perfectly  formed  and  appeared  very  distinct  against  a deep 
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blue  sky.  Upon  taking  the  eye  from  the  telescope  only  the  blue 
sky  was  visible  and  there  was  not  a cloud  in  sight. 

Recently  cloud  investigations  have  been  carried  on  by  the  aid 
of  free  balloons.  For  example,  the  balloon  soundings  at  Avalon 
in  July  and  August,  1913,  revealed  some  of  the  innermost  secrets 
of  the  clouds.  The  records  from  the  instruments  which  soared 
twenty  miles  and  over,  showed  that  the  steady  decrease  in  m.ois- 
ture  is  uniform,  becoming  practically  nil  at  the  upper  limits.  It 
was  also  found  that  the  velo  cloud  of  this  coast  extends  upward  on 
an  average  of  one-quarter  of  a mile;  that  the  trade-wind  is  about 
two  and  one-half  miles  thick;  and  that  the  particles  composing 
the  highest  cirrus  clouds  are  widely  separated  and  are  continually 
forming  and  re-forming,  generally  at  an  elevation  exceeding  five 
miles. 


THE  VELO  CLOUD. ^ 

By  Ford  Ashman  Carpenter,  L.L.D. 

The  Velo  Cloud. 

The  challenge,  ‘'We  all  know  the  winters  are  warm  in  San 
Diego,  therefore  the  summers  must  be  hot,”  constitutes  the  most 
common  misunderstanding  of  San  Diego’s  cool  summers.  The 
fact  that  there  is  less  than  one  hour  per  year  above  90  degrees  is 
not  easy  to  explain,  until  we  remember  the  old  Mexican  phrase, 
El  veto  de  la  luz,  “The  veil  that  hides  the  light.”  This  is  a folk- 
lore expression,  originating  not  only  before  the  Gringo  came,  but, 
doubtless,  long  before  the  coming  of  the  old  Spanish  conquista- 
dors. The  better-known  English  term,  “high  fog,”  has,  in  com- 
mon with  most  words  of  our  language,  a double  meaning,  and  it  is 
misleading  to  a non-resident.  It  is  not  fog  in  the  generally 
accepted  meaning,  for  this  “light  veil”  is  neither  cold  nor  excess- 
ively moisture-laden.  Neither  is  it  high,  for  its  altitude  is  less 
than  a thousand  feet. 

To  one  who  has  spent  a few  weeks  of  spring,  summer,  or  fall 
in  Southern  California,  the  picturesque  description  of  the  musical 
Spanish  el  veto  is  quickly  recognized  as  both  expressive  and  truth- 
ful. A noted  English  traveler  gave  his  views  on  the  “velo”  cloud 
in  a communication  to  the  San  Diego  “Union.”  He  said: 

I am  glad  that  the  old  Spanish  word  “velo”  is  brought  to 
light.  The  velo  cloud  is  so  expressive  of  the  lovely  dia- 
phanous clo?\d  that,  of  a midsummer’s  morning,  shades  San 
Diego’s  brilliant  sun  until  such  time  as  the  “veil”  is  swept 
aside  by  the  ocean  breeze,  whose  cooling  breath  renders  it  no 
longer  for  a perfect  day  by  the  “Harbor  of  the  Sun.”  I have 
always  felt  sure  that  those  fine  old  Spaniards  never  damned  so 
good  a thing  by  such  an  abusive  and  misleading  term  as  “high 
fog.”  As  bearing  on  the  new,  yet  very  old,  word  “velo,”  1 
remember  that  one  day  in  April,  when  off  the  coast  of  Lower 
California,  an  intelligent  Spanish  gentleman  referred  to  this 
very  cloud  conditiv  n as  the  “velo  qui  cubre  la  luz  del  sol.”  I 


■^'Chapter  11.  from  “The  Climate  and  Weather  of  San  Diego, 
California.”  Printed  by  permission  of  the  author. 
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also  heard  it  spoken  of  as  “el  velo  de  la  manana,”  showing 
that,  while  many  phrases  are  used,  the  leading  idea  is  the  poetic 
one  of  a “veil.” 

The  Velo  is  a Characteristic  Cloud. 

While  the  velo  cloud  is  common  to  the  Pacific  coast  generally, 
and  has  been  observed  as  far  north  as  the  Straits  of  Fuca,  this 
cloud  reaches  its  perfection  over  the  littoral  region  of  Southern 
California.  The  velo  cloud  is  the  chief  characteristic  of  the  sum- 
mer climate  of  the  San  Diego  Bay  region.  And  summer  should  be 
understood  as  covering  all  the  year  excepting  November,  Decem- 
ber-, January  and  February.  These  four  months  could  easily  be 
reckoned  as  spring-time.  The  screening  of  this  region  from  the 
sun’s  rays  is  so  thoroughly  accomplished  that,  during  a normal 
Summers’s  day,  the  sun  breaks  through  the  velo  cloud  about  10 
o’clock,  the  sky  clearing  shortly  afterwards  and  remaining  free 
from  clouds  until  about  sunset.  That  the  velo  cloud  is  effective 
as  a sun-shield,  it  needs  only  to  be  stated  that  the  average  of  all 
the  July  maximum  weather  temperatures  since  weather  observa- 
tions began  shows  a mean  of  about  78  degrees. 

The  cause  of  the  formation  of  the  velo  cloud  and,  consequently, 
the  cool  summers  of  San  Diego,  is,  strange  to  say,  found  in  the 
hot  weather  in  the  interior  of  California  and  Arizona.  It  is  a 
unique  example  of  the  aptness  of  the  proverb,  “It’s  an  ill  wind 
that  blows  nobody  good.”  The  hot  weather  in  the  interior  pro- 
duces an  aerial  eddy  (the  “low”  of  the  weather  map),  and  the 
difference  in  atmospheric  pressure  between  the  interior  and  the 
ocean  results  in  giving  San  Diego  cool,  uniform  days  and  nights, 
free  from  extremes,  or  what  is  really  the  summer  temperature  of 
the  Pacific  ocean.  The  velo  cloud  should  therefore  be  incorpo- 
rated in  our  local  vocabulary,  and  it  should  replace  the  misnomer, 
“high  fog.” 


The  Editor  is  grateful  to  Ford  A.  Carpenter,  LL.D.,  for  permission 
to  reprint  the  foregoing  articles.  Dr.  Carpenter,  who  has  been  in  close 
liaison  with  the  Meteorological  Department  of  this  Post,  is  one  of  the 
leading  meteorologists  of  the  world,  and  lists  among  his  notable  contri- 
butions to  science  the  following  publications:  Velocities  and  Measure- 
ments, 1889;  Studies  in  the  Physiography  of  Lake  Tahoe,  1891;  Sun- 
shine and  Cloudiness,  1896;  Climatology  of  San  Diego,  1910;  Aviation 
and  Wind  Movement,  1911;  Velo  Clouds,  1911;  Photographing  “Red 
Snow,”  in  Natural  Colors,  1911;  Over  the  Higher  Yosemite  Trails, 
1912;  Climate  and  Weather  of  San  Diego,  1913;  Frost  and  Frost  Warn- 
ings, 1913;  Influence  of  the  College  Spirit,  1913;  Clouds  of  California, 
Flood  Studies,  1914;  The  Physician  and  the  Weather  Bureau,  1915; 
Cloud  Studies  From  an  Aeroplane,  1915;  The  Aviator  and  the  Weather 
Bureau,  1917. 


D.  G.  Cathcart,  2nd  Lleul,,  A.S,(A.)-i  Wjutan"; 


BALLOON  NOTES  NO.  40.  289-M-91018 

AMERICAN  EXPEDITIONARY  FORCES 
AIR  SERVICE  S.  0.  S. 

BALLOON  SECTION 


July  16,  1918. 

The  balloon  maneuvering  drill  given  in  following  pages  was 
prepared  by  the  U.  S.  Balloon  School,  A.  E.  F.  It  is  issued  as  a 
provisional  drill  manual  to  secure  immediate  uniformity  of 
present  methods  and  for  practical  trial  of  a few  months,  during 
which  period  all  company  commanders  are  invited  to  submit 
recommendations  for  changes  whenever  any  appear  advisable. 

By  authority  C.  A.  S., 

c.  def.  chandler. 

Colonel,  A.  S.  S.  C. 


WAR  DEPARTMENT 

OFFICE  OF  THE  DIRECTOR  OF  MILITARY  AERONAUTICS 
Washington,  September  13,  1918. 
From:  Director  of  Military  Aeronautics. 

To:  Commanding  Officer,  U.  S.  Army  Balloon  School,  Fort 

Omaha,  Nebraska. 

Subject:  Pamphlet  on  Balloon  Maneuvering  Drill. 

^ ^ ■Hf 

2.  THIS  WILL  BE  CONSIDERED  OFFICIAL,  will  be  adopted 
as  STANDARD  in  the  United  States,  and  WILL  BE  OBSERVED 
IN  ALL  DRILLS.  Intensive  instruction  on  these  lines  will  be 
carried  on  by  companies  going  abroad  in  the  immediate  future. 

By  direction  of  Major  General  Kenly: 

CUSHMAN  HARTWELL, 

Major,  J.  M.  A.,  S.  C., 
Executive  Officer,  Training  Section. 


September  20,  1918. 

The  above  is  published  for  the  information  and  guidance  of 
of  all  concerned. 

By  order  of  Lieutenant  Colonel  Hersey: 

R.  S.  BAMBERGER, 

Major,  Signal  Corps, 
Adjutant. 


Special  Balloon  Formation 
And  Marching  Maneuvers 


All  marching  formations  will  be  as  prescribed  by  Infantry 
Drill  Regulations  School  of  the  Company. 

Normally  a company  will  be  formed  for  drill  or  inspection  on 
its  company  parade  and  marched  to  its  balloon  or  station,  but 
when  in  camp  at  the  balloon  or  when  quartered  in  close  proxi- 
mity to  the  balloon,  may  form  near  the  balloon. 

To  fjrm  the  company  for  a captive  balloon;  right  to  left;  1st 
Section,  2nd  Section,  3rd  Section,  and  4th  Section. 

An  interval  of  3 paces  is  left  between  sections  (not  consid- 
ering chiefs  of  Sections.) 

Each  chief  of  Section  calls  the  roll  of  his  Section. 


MANEUVERING  REGULATIONS  FOR  TYPE  “R" 
BALLOON. 

The  maneuvering  detail  proper  consists  of  46  men: 


1 sgt.  1st  class Maneuvering  Sergeant 

1 sgt.  Asst.  Maneuvering  Sergeant 

1 cpl.  Of  Squad  No.  1 

1 cpl.  Of  Squad  No.  2 

1 cpl.  __Of  Squad  No.  3 

1 cpl.  _Of  Squad  No.  4 

10  pvts.  Of  Squad  No.  1 

10  pvts.  _Of  Squad  No.  2 

10  pvts.  Of  Squad  No.  3 

10  pvts.  Of  Squad  No.  4 

46  Total 


The  Rigger  Squad  consists  of  11  men  whose  duties  are  as 
follows: 

Sgts.  1st  CL: 

1.  Assisting  to  maneuvering  sergeant. 

2.  In  charge  of  all  rigging  and  repair  (Sgt.  Rigger). 


THREE 


Sgt.  in  charge  of  basket  detail. 

1 cpl.  Fabric  Tailor. 

2 pvts.  Fabric  Tailors  (fall  in  with  basket  detail  No.  5 & 6). 
1 cpl.  Rope-maker  (Basket  detail  ). 

4 pvts.  Rope-makers  (Basket  detail). 

The  telephone  squad  consists  of  12  men: 

1 Master  Signal  Electrician. 


1 Sgt.  1st  cl Assistant  to  M.  S.  E. 

1 Sgt.  In  charge  of  phone.  Basket  to  winch 

1 Cpl.  At  winch  phone 

8 pvts.  -2  of  these  men  at  the  reel 


It  being  desired  to  march  the  company  to  the  balloon  bed, 
the  man.  officer  notifies  the  man.  sgt.  of  his  intentions  in  this 
respect. 

The  man.  sgt.  notifies  the  sgt.  in  charge  of  the  winch.  The 
winch  sgt.  immediately  brings  the  winch  and  crew  to  the  rigging 
point. 

The  man.  sgt.  commands  “Marching  formation,  Fall  In.” 

The  men  fall  in,  in  double  rank,  as  shown  in  Fig.  1. 

If  any  men  are  sick  their  places  are  taken  by  men  of  the 
reserve  squad. 

ABSOLUTE  SILENCE,  EXCEPT  WHERE  OTHERWISE 
PROVIDED  FOR,  ON  THE  PART  OF  EVERY  MAN  AND  A 
STRICT  ATTENTION  TO  THE  COMMANDS  GIVEN  IS  ABSO- 
LUTELY ESSENTIAL  TO  THE  PROPER  PERFORMANCE  OF 
THE  MANEUVERS  SET  FORTH  IN  THIS  BOOK. 

Corp.  Basket  Detail 

2 4 6 8 10  12  14  16  18  20  22  24  26  28  30  32  34  36  38  40  2 4 6 


0 _ _ ______  0 . _ 

Squad  No.  2 Squad  No.  4 

1 3 5 7 9 11  13  15  17  19  21  23  25  27  29  31  33  35  37  39  1 3 5 

0 _ _ _ _ _ _ _ _ _ 0 _ _ 0 

Squad  No.  1 Squad  No.  3 

Sgt.  Rigger  Man.  Sgt.  Sgt.  of  Asst.  Man. 

(Sgt.  1st  Cl  ) (Sgt.  1st  Cl.)  Basket  Detail  Sgt. 

Asst.  Man.  Sgt. 

FIG.  1. 


The  man.  sgt.  then  marches  the  men  to  the  balloon  bed  and 
halts  them  with  the  head  of  the  column  at  the  balloon. 

He  commands  “Basket  detail.  Fall  out,” 

As  a general  rule  the  balloon  will  be  nose  in,  so  when  the 
man.  sgt.  commands  “Post,”  the  column  splits  and  the  original 
front  rank  (odd  numbers)  enters  the  bed  at  the  balloon’s  left 
and  take  their  positions  on  the  rigging.  The  original  rear  rank 
(even  numbers)  enters  the  bed  on  the  balloon’s  right  and  takes 
its  position  on  the  rigging. 


FOUR 


If  the  position  of  the  balloon  is  nose  out  in  the  bed,  the  odd 
and  even  numbers  will  be  reversed  on  the  two  sides  of  the 
balloon. 

PROPER  METHOD  OF  TIEING  DOWN  IN  THE  BED. 

FIG.  2. 

On  each  side  of  the  balloon,  just  below  the  suspension  band 
and  tied  to  the  upper  branches  of  the  crow’s-feet  by  means  of 
clove  hitches,  are  42  loops.  To  every  other  loop  is  suspended  a 
sand  bag  and  to  the  remaining  loops  are  fastened  ropes  which 
are  tied  to  the  ground  cable. 

These  ropes  are  lengthened  or  shortened  by  means  of  sliders 
and  are  kept  sufficiently  tight  so  that  the  sand  bags  just  clear 
the  ground. 

The  seven  camping-ropes  on  each  side  and  the  nose  and 
tail  camping-ropes  are  extended  and  fastened  to  anchors  or 
stakes  by  means  of  ropes  and  toggles.  The  rope  is  adjusted  by 
means  of  a clove-hitch  when  a stake  is  used  or  by  means  of  a 
simple  knot  and  loop,  as  shown  in  Fig.  3,  when  an  anchor  is 
used. 

When  the  camping-ropes  are  tied  down  they  should  make  an 
angle  of  about  45  degrees  with  the  ground.  They  should  have  a 
slight  slack.  Fig.  3. 

When  the  command  “Basket  detail.  Fall  out’’  is  given,  the 
detail  goes  to  the  truck  or  shed  in  which  the  basket  or  equip- 
ment are  kept  and  brings  the  necessary  equipment  to  the  rigging 
point. 

No.  5 of  the  basket  detail  takes  his  position  at  the  nose  of 
the  balloon.  He  removes  the  valve  cap  and  ties  on  the  lighten- 
ing conductor.  He  stands  ready  to  remove  the  front-camping 
rope  when  the  command  is  given.  At  the  command  “March’’  he 
carries  the  four  metallic  branches  of  the  bridle. 

No.  6 of  the  basket  detail  takes  his  position  at  the  tail  of 
the  balloon.  He  stands  ready  to  remove  the  rear  camping  rope 
when  the  command  is  given.  As  soon  as  he  gets  to  his  position 
he  ties  up  the  two  appendices  leading  into  the  rear  of  the  fins. 
When  the  command  “March’’  is  given,  he  lifts  the  tail  fabric  and 
does  not  allow  it  to  touch  the  ground  during  the  trip  to  the  rig- 
ging point.  While  the  balloon  is  being  rigged  he  keeps  the  fab- 
ric from  rubbing  on  the  ground. 

The  corporal  of  the  basket  detail  unties  the  rip-cord  and 
coils  it  up.  He  takes  charge  of  and  carries  the  coiled-up  rip- 
cord to  the  rigging  point.  He  must  hold  tightly  to  this  cord 
until  the  cable  has  been  fastened  to  the  balloon. 


FIVE 


The  44  men  of  the  maneuvering  detail  being  in  their  posi- 
tions on  either  side  of  the  balloon. 

The  man.  sgt.  commands  “Camping-ropes,  Off.” 

The  two  corporals  on  each  side  with  the  assistance  of  the 
two  asst.,  man.  sgts.,  remove  these  ropes.  Nos.  3 and  6 of  the 
basket  detail  remove  the  front  and  rear  camping-ropes  at  the 
same  time. 

When  this  has  been  done  the  four  corporals  stand  by  and 
superintend  the  work  of  their  respective  squads. 

The  man.  sgt.  commands  “Ground  Ropes,  Off.” 

The  men  being  equally  distributed  along  the  sides  of  the 
balloon,  the  men  opposite  these  ropes  reach  down  and  with  one 
hand  slide  the  slider  down,  thus  loosening  the  rope.  They  then 
take  the  hook  off.  During  this  operation  all  men  keep  one  hand 
on  the  rigging. 

The  man.  sgt.  then  commands  “Sand  Bags,  On  Upper  Crow’s- 
feet.”  The  men  opposite  the  bags,  lower  them  to  the  place 
designated.  The  man.  sgt.  has  had  a sufficient  number  of  bags 
removed  for  the  balloon  to  lift  slowly  when  the  men  slack  off. 

He  then  commands  “Ease  Off,  Slightly.”  The  men  allow  the 
balloon  to  rise  sufficiently  for  good  maneuvering. 

If  the  balloon  is  nose  in,  the  man.  sgt.  commands  “To  the 
Rear,  March.”  The  men  all  face  the  entrance  to  the  bed  and 
march  out  slowly.  The  men  opposite  the  coiled  up  rigging  pick 
it  up  in  one  hand,  holding  onto  the  rigging  with  the  other. 

No.  5 of  the  basket  detail  takes  charge  of  the  bridle  and  No. 
6 picks  up  the  tail. 

Marching  commands  are  given,  with  the  assumption  that  at 
all  times  forward  is  in  the  direction  that  the  nose  of  the  balloon 
points. 

“Forward,  March.” 

“To  the  Rear,  March.” 

“By  the  Right  Flank,  March.”  From  the  forward  position 
the  men  face  the  right  and  march  in  that  direction. 

“By  the  Left  Flank,  March.” 

“Traverse  Right,  March.”  The  balloon  is  pivoted  about  a 
point  directly  below  its  center.  The  nose  and  tail  are  swung 
clockwise  by  the  men. 

“Traverse  Left,  March.”  The  nose  and  tail  are  swung 
counterclockwise. 


SIX 


By  any  or  all  of  these  methods  the  balloon  is  brought  to  the 
rigging  point. 

During  these  maneuvers  the  man.  sgt.  should  endeavor  to 
keep  the  nose  of  the  balloon  into  the  wind. 

The  balloon  is  brought  to  its  position  behind  the  winch,  nose 
in  the  wind. 

The  man.  sgt.  then  takes  charge. 

No.  5 with  the  aid  of  one  of  the  winch  crew,  connects  the 
cable  to  the  bridle. 

The  sgt.  of  the  basket  detail  has  the  basket  placed  beneath 
the  balloon.  The  men  who  carried  the  coiled  up  rigging  give  it 
to  the  men  of  the  basket  detail. 

The  basket  detail  rigs  the  basket. 

The  corporal  of  the  basket  detail  puts  the  rip  and  valve 
cords  into  position. 

The  men  carrying  the  grab  ropes  toss  them  out  to  the  sides 
so  that  they  lie  straightened  out  on  the  ground. 

The  sgt.  of  the  basket  detail  reports  to  the  man.  sgt.  as  soon 
as  the  basket  is  properly  rigged. 

The  man.  sgt.  then  commands  “Sand  Bags  on  Second  Crow’s- 
feet.”  The. men  opposite  the  bags  lower  them  to  the  place 


directed. 

“Sand  Bags  at  the  Grab  Ropes.”  The  men  lower  the  bags 
to  the  junction  of  the  rigging  and  the  grab  ropes. 

“Sand  Bags  Olf.”  Numbers  2 and  10  of  the  right-front  set 
of  grab  ropes  remove  the  bags  at  these  places.  Numbers  1 and 
9 of  the  left-front  set  of  grab-ropes  remove  their  bags.  Number 
24  of  the  right  center  grab  ropes  removes  his.  Number  23  of  the 
left-center  grab  rope  removes  his  bags.  No.  32  of  the  right-rear 
grab  rope  removes  his  and  No.  31  of  the  left-rear  grab  rope  does 
the  same. 


The  man.  sgt.  then  commands  “To  the  Grab  Ropes.”  The 
corporals  of  Squads  2 and  4 take  hold  of  ropes  1 and  3 of  the 
right  forward  set.  The  corporals  of  Squads  Nos.  1 and  3 take 
hold  of  ropes  1 and  3 of  the  left  forward  set.  The  following 
numbered  men,  9,  10,  23,  24,  31  and  32  take  hold  of  their  re- 
spective ropes  and  see  that  the  rest  of  the  men  pass  one  at  a 
time  to  the  Grab  ropes.  All  of  the  above  men  take  their  holds 
on  the  ropes  nearest  to  the  junctions. 

Left-Front  Grab  Ropes.  Right-Front  Grab  Ropes. 


No.  1.  Men  1,  3,  5,  7. 
No.  2.  9,  11,  13,  15. 

No.  3.  17,  19,  21. 


No.  1.  Men  2,  4,  6,  8. 
No.  2.  10,  12,  14,  16. 

No.  3.  18,  20,  22. 


SEVEN 


Left-Center  Grab  Rope. 

Men  23,  25,  27,  29. 
Left-Rear  Grab  Rope. 
Men  31,  33,  35,  37,  39. 


Right-Center  Grab  Rope. 
Men  24,  26,  28,  30. 
Right-Rear  Grab  Rope. 
Men  34,  36,  38,  40. 


The  man.  sgt.  commands  “Ease  Off.” 

The  men  allow  the  cable  to  take  the  load  by  releasing  the 
ropes  hand  over  hand. 

The  basket  is  allowed  to  swing  clear  of  the  ground.  The  sgt. 
Isl  cl.  in  charge  of  all  rigging  now  inspects  the  suspensions  and 
if  all  is  right  reports  to  the  man.  sgt.  “0.  K.” 

The  man.  sgt.  then  commands  “Haul  Down.’’  The  men 
haul  down  on  their  ropes  WITHOUT  JERKING. 

When  the  basket  suspension  is  taught,  but  the  basket  rests 
on  the  ground,  the  man.  sgt.  commands  “Halt.’’ 

The  sgt.  of  the  basket  detail  again  verifies  his  work  and 
places  the  necessary  articles  in  the  basket. 

The  telephone  detail  rigs  the  basket  phone  and  tests  it  out. 

The  observer  gets  in  the  basket,  verifies  everything  and 
tests  his  phone.  He  then  notifies  the  sgt.  of  the  basket  detail 
that  the  basket  is  in  order  and  he  is  ready  to  ascend. 

The  man.  sgt.  orders  “Report.’’  Basket  sgt.  reports  “Basket 
0.  K.” 

Note: — The  parachute  must  not  be  fastened  to  the  basket 
during  the  adjustment. 

The  man.  sgt.  commands  “Ease  Off.’’  The  cable  is  again 
allowed  to  take  most  of  the  load.  He  then  signals  to  the  winch 
sgt.  who  releases  the  brakes  and  allows  the  cable  to  be  pulled 
out  slowly. 

All  men  except  the  four  corporals  and  No.  10,  No.  9,  No.  24, 
No.  23,  No.  32  and  No.  31,  stand  clear  of  the  ropes.  These  men 
allow  the  ropes  to  run  through  their  hands  and  thus  prevent  them 
from  swinging  when  they  finally  let  go. 

The  man.  Officer  notifies  the  man.  sgt.  the  height  to  which 
the  balloon  is  to  rise  and  he  in  turn  notifies  the  winch  sgt.  by 
direct  order. 

The  balloon  must  be  allowed  to  rise  very  slowly  so  that  the 
fins  will  fill  up  and  the  balloon  can  turn  with  the  wind  slowly. 

The  man  running  the  winch  must  keep  his  eyes  on  the  bal- 
loon until  he  is  sure  all  obstacles  will  be  cleared  if  the  balloon 
gives  a sudden  twist.  He  must  also  be  prepared  to  take  snap 
commands  from  either  the  man.  officer  or  the  man.  sgt. 

After  the  balloon  is  out  of  danger,  he  should  glance  up  every 
few  minutes. 
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On  hauling  down  he  must  be  very  careful  and  observe  these 
same  precautions. 


The  man.  sgt.  commands  “Fall  In.”  The  men  fall  in  on  the 
spot  that  the  balloon  has  just  left,  in  the  following  manner: — 
Fig.  4. 
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FIG.  4. 

The  men  of  the  first  section  (Squads  1,  2,  3 and  4)  all  face 
in.  The  men  of  the  Third  Section  (Basket  Detail  or  Rigger 
Squad)  face  the  man.  sgt. 

If  there  is  no  need  to  keep  the  men  in  formation  the  man. 
sgt.  commands  “Fall  Out.” 

The  men  fall  out,  and  take  cover,  remaining  within  easy 
hailing  distance  from  the  winch  and  must  not  be  allowed  to  go 
to  sleep. 

The  man.  sgt.  shall  select  a detail  to  arrange  the  sand  bags 
in  uniform  order  and  turn  them  bottom  up.  This  is  done  to  pre- 
vent the  bottoms  from  rotting  by  being  continually  exposed  to 
wet  sand.” 

If  the  balloon  is  to  leave  for  its  ascension  point  directly 
after  it  is  put  in  the  air,  the  man.  sgt.  upon  advice  of  the  man, 
officer,  commands  “Marching  Formation,  Fall  In.” 


NINE 


The  men  then  fall  in  as  in  the  first  formation,  or  any  other 
necessary. 

The  asst.  man.  sgt.  then  takes  command  of  the  men  and 
follows  the  winch. 

The  man.  officer  and  the  man.  sgt.  ride  on  the  winch. 

The  man.  officer  has  in  the  meantime  sent  the  machine 
gunners  and  machine  guns  to  their  position. 

BALLOON  HAS  RETURNED  TO  RIGGING  POINT  TO 
BE  PUT  AWAY  FOR  THE  NIGHT. 

When  notified  by  the  man.  officer  the  man.  sgt.  either  sig- 
nals or  commands  the  winch  sgt.  to  haul  down. 

“Haul  Down.”  One  of  the  winch  detail  starts  the  winch 
motor  and  the  driver  starts  hauling  down  very  gently.  In  normal 
times  the  balloon  should  not  be  hauled  down  faster  than  four 
meters  per  second. 

When  nearing  the  ground  the  driver  must  be  very  careful 
and  be  ready  at  all  times  to  take  snap  commands  from  the  man. 
officer  or  man.  sgt. 

When  the  balloon  is  about  75  meters  in  the  air  the  man. 
sgt.  commands  “Fall  In.”  (Whistle  signal: — One  short  blast.) 

The  men  fall  in  the  same  spot  as  before. 

The  two  asst.  man.  sgts.  aid  the  man.  sgt.  in  getting  the  men 
directly  beneath  the  balloon  if  it  has  changed  its  position. 

Just  before  the  grab  ropes  are  within  reach  the  man.  sgt. 
commands  “Post.”  (Whistle  signal: — Two  short  blasts.)  The 
four  corporals,  Nos.  9,  10,  20,  26,  34,  25  and  33,  leave  their  posi- 
tions and  straighten  out  the  ropes.  As  soon  as  they  have  the 
ropes  in  the  correct  positions  the  other  men  take  their  respective 
holds  on  their  ropes.  All  pull  evenly,  hand  over  hand  until  the 
basket  rests  on  the  ground. 

During  this  maneuver  the  basket  detail  takes  its  position 
beneath  the  basket  and  stands  ready  to  receive  it. 

If  the  basket  has  a tendency  to  drag,  the  corporal  of  the 
basket  detail  lifts  the  parachute  case  so  that  it  will  not  receive 
any  shock,  etc. 

If  the  basket  has  a tendency  to  drag,  the  corporal  of  the 
basket  detail  lifts  the  parachute  case  so  that  it  will  not  receive 
any  shock,  etc. 
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Should  a strong  wind  be  blowing  thereby  causing  the  bal- 
loon to  twist  and  tug  the  man.  sgt.  may  command  “Hold  On  the 
Right  Side,”  or  “Hold  On  the  Left  Side.”  The  men  designated  by 
these  commands  put  more  weight  on  their  ropes. 

The  basket  detail  does  its  utmost  to  keep  the  basket  steady 
on  the  ground. 

AT  THE  RIGGING  POINT. 

If  it  is  the  desire  of  the  man.  officer  to  put  the  balloon  in  its 
bed,  he  so  directs  the  man.  sgt. 

The  man.  sgt.  commands  “Haul  Down.”  The  men  pull  down 
evenly  hand  over  hand,  until  the  bottom  of  the  balloon  almost 
touches  the  basket. 

“Sand  Bags  On.”  The  same  men  who  took  the  bags  off  re- 
place them  at  the  junction  of  the  grab  ropes  and  rigging. 

NOTE:  NEVER  haul  down  in  such  a manner  that  the  nose 
comes  lower  than  the  tail. 

While  this  is  being  done,  the  man.  sgt.  commands  “Unrig.” 

The  basket  detail  detaches  the  basket  rigging,  coils  it  up  and 
then  hands  the  coils  to  the  man  who  carried  them  originally. 
The  corporal  of  the  basket  detail  takes  care  of  the  rip  and  valve 
cords.  The  basket  is  then  taken  from  beneath  the  balloon. 

“Haul  Down.”  The  balloon  is  pulled  down  further  and  the 
men  shift  and  spread  out  along  the  rigging  as  much  as  possible. 

“Sand  Bags  at  Second  Crows-feet.”  The  bags  are  shifted  to 
the  position  directed. 

“Sand  Bags  On  Upper  Crows-feet.”  The  balloon  is  auto- 
matically lowered  still  further  and  the  bags  are  raised. 

The  men  are  now  evenly  spaced  along  the  rigging  on  either 
side  of  the  balloon. 

As  soon  as  the  balloon  is  securely  held  No.  5 with  the  aid  of 
one  of  the  winch  crew,  unfastens  the  cable. 

The  telephone  detail  during  the  unrigging  period  has  de- 
tached the  telephone  and  taken  their  equipment  out  of  the 
basket. 

The  man.  sgt.  has  the  tail  lowered  so  No.  6 can  open  ap- 
pendices. 

The  man.  sgt.  then  by  means  of  the  marching  commands 
returns  the  balloon  to  its  bed. 

“Sand  Bags  On.”  The  men  raise  the  bags  already  on  and 
replace  the  others.  Men  carrying  rigging  toss  it  under  the 
balloon. 

“Ground  Ropes  On.”  The  men  replace  the  hooks  and  draw 
the  sliders  up. 
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The  man.  sgt.  with  the  aid  of  two  of  his  assistants  see  that 
the  balloon  is  pulled  down  sufficiently  tight. 

There  should  be  absolutely  no  wrinkles  in  the  under  part  of 
the  balloon,  but  the  fabric  should  not  be  too  tight.  This  should 
be  finally  adjusted  before  the  camping  ropes  are  put  on. 

“Camping-ropes  On.’’  The  four  squad  corporals  and  the 
asst.  man.  sgt.  replace  these  ropes  and  adjust  them  properly. 

The  corporal  who  carried  the  rip-cord  ties  it  to  its  stake. 

No.  5 at  the  nose,  replaces  the  valve-cap. 

The  man.  officer  and  the  man.  sgt.  together  make  a tour  of 
the  bed  and  see  that  everything  has  been  correctly  done  and 
properly  adjusted. 

The  man.  sgt.  upon  advise  of  the  man.  officer  commands, 
“Fall  In.’’  The  men  fall  in,  marching  formation. 

It  will  be  necessary  to  leave  certain  details  behind.  The 
man.  sgt.  instructs  them  in  their  duties  and  tells  them  to  fall 
out. 

The  basket  detail  has  returned  the  basket  to  its  place.  These 
men  do  not  fall  in  with  the  others,  but  automatically  join  the 
chief  sgt.  rigger  at  the  balloon. 

The  men  are  turned  over  to  the  asst.  man.  sgt.  and  the  man. 
sgt.  rejoins  the  man.  officer  at  the  balloon. 

A thorough  inspection  of  the  rope-work  and  fabric  is  now 
made. 

REFERENCES  FOR  MANEUVERING  OFFICER. 
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USE  OF  MANEUVERING  TACKLE. 


During  the  trip  to  the  ascension  point  the  maneuvering 
tackle  is  carried  on  the  winch. 

As  soon  as  the  winch  is  in  position  the  man.  sgt.  has  the 
tackle  laid  out  with  the  pulley  at  the  rear  of  the  winch  and 
spiders  stretched  out  as  near  into  the  wind  as  possible. 

It  is  advisable  to  lay  the  pulley  on  a piece  of  cloth  so  as  to 
keep  it  out  of  the  dirt. 

The  latch  and  key  of  the  snatch-block  are  kept  open. 

At  the  signal  from  the  man.  officer  (a  long  blast  on  the 
horn)  one  of  the  winch  detail  quickly  puts  the  pulley  on  the  cable 
and  locks  the  latch. 

The  four  squad  corporals  spur  their  men  to  quick  action. 

They  all  double  time  to  the  spiders. 

Each  squad  of  ten  men  splits  into  two  details  of  five  men. 

These  details  get  into  position  on  the  sight  ropes,  facing  the 
tail  of  the  winch  and  on  the  right  sides  of  their  ropes. 

At  the  command  “GO,”  given  by  the  man.  officer  the  men 
pick  up  the  ropes  and  turn  at  the  same  time  so  that  the  rope 
rests  on  the  right  shoulder.  They  all  take  the  same  step  and 
march  in  the  direction  given  by  the  man.  officer.  (As  near  into 
the  wind  as  possible.) 

If  desired  the  man.  officer  may  direct  that  a certain  number 
of  sand  bags  be  hung  on  the  tackle  just  under  the  pulley. 

At  the  command  “Halt,”  the  men  halt  in  place,  and  face 
the  pulley. 

At  the  command  “To  the  Rear.  March,”  they  all  step  off  in 
the  new  direction,  but  do  not  take  the  same  step. 

THE  MANEUVERING  TACKLE  SHOULD  ALWAYS  BE  IN 
POSITION  AT  THE  WINCH  WHEN  THE  BALLOON  IS  IN  THE 
AIR. 

The  men  should  be  drilled  in  this  formation  until  it  can  be 
done  smoothly  and  quickly. 

If  the’  balloon  is  set  on  fire  by  an  enemy  plane  it  is  essential 
to  pull  the  balloon  into  the  wind  or  perpendicularly,  in  this 
manner,  as  soon  as  the  observer  has  jumped. 

INFLATION. 

General  requirements: 

1.  The  spot  for  the  inflation  of  the  balloon  must  be  care- 
fully selected  by  the  maneuvering  officer  and  must  be: 
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A.  Well  hidden  from  main  roads. 

B.  Hidden  from  the  air. 

C.  Protected  from  the  wind. 

2.  The  road  leading  to  the  inflation  point  if  not  good  must 
be  improved. 

The  ground  cloth  is  laid  out  with  one  of  the  short  edges  fac- 
ing the  wind.  It  is  then  carefully  cleaned. 

The  balloon  is  unloaded  from  the  truck  and  placed  on  the 
cloth  in  such  a manner  that  the  nose  will  be  in  the  wind,  when 
it  is  unrolled. 

The  maneuvering  detail  and  the  rigger  squad  take  part  in 
these  operations. 

The  balloon  is  then  carefully  spread  out  on  the  ground  cloth 
in  the  proper  position  and  the  rigging  is  stretched  out  to  the 
sides,  pulling  the  rigging  band  taut. 

A sand  bag  is  attached  to  each  of  the  upper  crows-feet. 

A row  of  bags  across  the  balloon  at  a distance  from  the 
nose  equal  to  one-fourth  the  length  of  the  balloon.  These  bags 
prevent  the  entering  gas  from  spreading  thru  the  entire  length 
of  the  balloon  and  consequently  a firmer^  surface  is  presented  to 
the  wind.  This  is  especially  important  if  a brisk  wind  is  blowing. 

The  type  R balloon  will  take  for  complete  inflation  approxi- 
mately 145  New  French  Tubes  (7  cu.  m.  per  tube),  160  Old 
French  Tubes  (6.4  cu.  m.  per  tube)  or  170  American  Tubes  (5.9 
cu.  m.  per  tube). 

It  is  therefore  very  desirable  to  have  at  least  200  tubes  on 
hand  before  inflation  is  undertaken. 

The  minimum  distance  between  tubes  and  balloon  is  50  m. 

The  bindings  around  the  wooden  connecting  sleeves  should 
be  made  very  tight.  At  least  two  separate  bindings  should  be 
used.  The  first  binding,  where  the  manifold  joints  the  canvas 
sleeve  should  be  made  especially  tight  to  prevent  the  aspiration 
of  air. 

Twelve  tubes  are  laid  out,  caps  facing  the  nose  of  the  balloon. 
Each  tube  is  blown  and  then  the  flexible  connections  are  screw- 
ed down  tight.  See  that  all  washers  are  in  place.  The  caps 
should  be  carefully  laid  out  so  that  they  can  be  replaced  on  the 
tubes  from  which  they  were  removed. 

Two  men  with  sand  bags  are  stationed  midway  down  the 
sleeve  with  instructions  to  keep  their  eyes  on  the  tubes  and 
sleeve  and  to  place  the  bags  on  the  sleeve  if  fire  breaks  out. 
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If  everything  is  now  ready  for  the  gas  the  maneuvering  officer 
directs  the  hydrogen  sergeant  to  “Turn  on  the  Tubes.” 

The  gas  is  turned  on  slowly,  one  tube  at  a time.  The  ser- 
geant carefully  watches  the  sleeve  and  has  it  straightened  out 
if  necessary. 

The  gas  should  be  allowed  to  escape  fast  enough  so  that  the 
sleeve  is  kept  fairly  rigid.  If  it  is  allowed  to  escape  too  fast 
much  gas  will  be  lost. 

As  the  gas  fills  up  the  free  portion  of  the  balloon  the  bags 
are  shifted  back  and  the  bags  on  the  rigging  are  shifted  in. 

The  men  of  the  first  section  having  been  equally  distributed 
along  the  sides  of  the  balloon,  stand  to,  on  the  rop3S  when  the 
fabric  has  risen  about  half  way. 

The  balloon  is  completely  filled  and  inflation  is  stopped  when 
the  valve  functions.  If  a monometer  is  handy  the  valve  should 
pop  at  20  to  25  millimeters  of  water.  An  experienced  man- 
euvering officer  can  judge  if  the  valve  acts  properly  by  punch- 
ing the  balloon. 

The  gas  is  then  turned  off  and  the  appendix  is  tied  up. 

A NEW  BALLOON  BEFORE  INFLATION  SHOULD  BE  CARE- 
FULLY INSPECTED  BY  THE  MANEUVERING  OFFICER  AND 
THE  SERGEANT  IN  CHARGE  OF  REPAIRS.  A POOR  BALLON 
SHOULD  NEVER  BE  INFLATED. 

IF  NECESSARY,  INFLATE  WITH  AIR  FIRST  AND  GET  IN 
THE  BALLOON  THROUGH  THE  APPENDIX.  POROUS  SPOTS 
CAN  BE  EASILY  DETECTED. 

AFTER  THE  TUBES  HAVE  BEEN  EMPTIED,  THE 
VALVES  SHOULD  BE  SCREWED  DOWN  TIGHT  TO  PREVENT 
THE  ENTRANCE  OF  AIR.  IF  THIS  IS  NOT  DONE  THE  NEXT 
SHIPMENT  OF  GAS  IN  THESE  TUBES  WILL  BE  VERY  IMPURE. 

If  possible  it  is  best  to  have  the  tubes  for  the  addition  of 
gas  directly  behind  the  balloon  bed  and  not  more  than  50  m. 
from  the  balloon.  If  the  balloon  is  nose  out  in  its  bed,  the  gas 
may  be  put  in  from  the  right  or  left  side. 

If  the  ground  is  well  drained  it  is  a good  plan  to  dig  a ditch 
on  the  arc  of  a circle,  10  meters  long,  one-half  meter  wide  and 
one-half  meter  deep.  The  tubes  are  stood  up  on  end  in  the  ditch 
in  double  rows.  The  rood  should  be  of  such  height  that  a man 
may  get  around  inside  without  bending. 

If  the  ground  is  wet,  a platform  should  be  built. 
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These  methods  do  not  necessitate  much  handling  of  tubes 
and  are  very  convenient.  The  men  start  emptying  at  one  end 
and  proceed  down  the  row.  EACH  EMPTIED  TUBE  IS  CHALK 
MARKED  WITH  A CROSS. 

n the  ground  is  not  well  drained,  the  tubes  may  be  laid  on 
their  sides  and  used  from  this  position. 

If  tubes  are  stored  they  should  be  laid  in  piles  of  not  more 
than  4 tubes  in  height.  They  should  be  blocked  up  off  the  ground. 

TRANSFERRING  GAS  FROM  AN  OLD  BALLOON 
TO  A NEW  ONE 

The  new  balloon  is  laid  out  on  a ground  cloth  as  usual.  A 
second  cloth  is  laid  out  parallel  to  the  first,  short  edge  to  the 
short  edge,  and  as  near  to  the  first  cloth  as  the  shortest  length 
of  canvas  sleeve  will  permit.  It  is  very  desirable  to  have  the 
new  balloon  higher  than  the  old  one. 

The  old  balloon  is  now  brought  on  the  second  cloth  with  its 
nose  to  the  new  balloon.  The  sleeve  is  connected  between  the 
two  appendices. 

The  men  push  in  on  the  sides  of  the  old  balloon  until  it  has 
become  fairly  flabby.  They  then  start  rolling  the  balloon  up  at 
the  tail. 

The  old  gas  should  not  be  used  again  if  its  ascensional  force 
is  not  good.  If  it  does  not  compare  favorably  with  new  gas  let 
it  go  rather  than  sacrifice  the  ascensional  force  of  the  balloon. 

POROUS  FABRIC 

When  the  balloon  is  inflated  it  is  net  difficult  to  determine 
whether  or  not  the  balloon  is  porous. 

Directly  after  or  during  a rain  storm  a man  is  sent  up  on 
top  of  the  balloon  to  look  for  bubbles. 

He  must  expect  to  find  slow  bubbling  even  on  a new  balloon 
in  good  condition.  He  can  easily  determine  the  natural  bubbling 
since  this  will  occur  all  over  the  top  and  unnatural  bubbling 
will  occur  at  the  porous  spots  only. 

He  may  obtain  much  better  results  by  soaping  the  top  with 
a good  grade  of  hand  soap. 

The  manner  of  getting  on  top  of  the  balloon: 

A rope  is  thrown  over  the  balloon  and  fastened  to  a man’s 
waist  on  the  other  side.  A second  rope  on  his  side  of  the  bal- 
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loon  is  fastened  to  his  waist.  He  then  walks  up  the  side  of  the 
balloon  with  the  aid  of  the  rope  and  the  men  on  the  other  side. 
When  he  gets  on  top,  both  ropes  are  drawn  tight.  The  men 
holding  the  ropes  allow  him  to  go  any  way  by  slacking  off  or 
pulling  tighter  walkir  g with  him  along  the  balloon.  Care  should 
be  taken  that  the  ropes  do  not  chafe  the  fabric. 

PASSING  OVER  OBSTACLES. 

When  it  is  necessary  to  transport  the  inflated  balloon,  the 
maneuvering  officer  and  the  company  commander  should  go  over 
the  route  beforehand  and  note  the  obstacles  to  be  crossed.  They 
should  decide  upon  the  methods  to  be  used. 

1.  If  the  balloon  is  being  transported  with  the  men  at  the 
crows-feet,  it  is  only  possible  to  cross  very  low  obstacles  such  as 
fences. 

The  men  simply  cross  over  as  they  come  to  the  object. 

This  is  a very  safe  way  of  transporting  the  balloon  and  is 
not  tiresome  to  the  men. 

2.  TRANSPORTING  AT  GRAB  ROPES. 

This  method  of  transportation  is  very  tiresome  to  the  men 
and  can  only  be  used  for  short  distances.  It  is  also  dangerous  if 
a strong  wind  is  blowing. 

A.  LATERAL  OBSTACLES. 

If  possible  make  a detour. 

If  this  is  not  possible,  ease  off  the  balloon  so  as  to  have  it 
above  the  object.  This  is  only  possible  when  obstacles  are  not 
high  and  the  wind  is  not  strong. 

B.  TRANSVERSE  OBSTACLES. 

The  balloon  is  brought  up  close  to  the  object  and  the  ropes 
are  thrown  over  one  at  a time. 

The  balloon  must  be  headed  into  the  wind  if  possiple. 

As  the  ropes  are  thrown  over  the  men  resume  their  positions 
on  the  other  side. 

3.  TRANSPORTATION  WITH  THE  DOUBLE  ROPE. 

The  double  rope  referred  to  is  the  rope  consisting  of  two 
branches,  one  150  meters  long  and  the  other  100  meters  long. 
These  two  branches  are  tied  together  at  one  end. 

First  the  method  of  changing  from  the  rigging  or  grab  ropes 
to  the  double  rope  will  be  described. 
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A pulley  is  attached  to  the  rear  of  the  winch  or  truck  and 
the  long  branch  of  the  rope  is  passed  through  it.  The  joint  of 
rope  is  fastened  to  the  bridle  junction. 

The  two  branches  of  the  rope  are  now  stretched  out  and 
brought  back  under  the  balloon.  The  two  spiders  from  the  ma- 
neuvering tackle  are  fastened  to  the  two  branches  of  the  rope. 
(One  at  each  extremity.) 

The  men  now  pass  from  their  position,  one  at  a time,  to  the 
spider  of  the  long  branch.  As  soon  as  all  men  are  on  the  spider 
the  balloon  is  eased  off  until  the  short  branch  just  clears  the 
ground.  The  men  now  change  to  the  shorter  rope,  one  at  a time. 
The  long  branch  is  now  removed  from  the  pulley  and  the  spider 
is  moved  up  on  the  rope  until  the  working  length  of  the  two 
branches  is  the  same. 

The  men  are  now  divided  up  so  that  equal  numbers  are  on 
each  rope. 

This  method  of  transportation  is  very  tiresome  for  the  men. 

A.  TRANSVERSE  OBSTACLES. 

(a.)  The  wind  is  blowing  parallel  to  the  object. 

The  balloon  is  brought  up  close  to  the  obstacle  and  the  men 
are  all  shifted,  one  at  a time,  to  one  of  the  spiders.  The  free 
branch  is  now  pulled  or  thrown  over  the  obstacle.  The  men  are 
now  shifted  to  the  other  spider.  The  second  rope  is  now  passed 
over  and  the  men  are  again  divided  up  on  the  two  ropes. 

(b.)  The  wind  is  blowing  across  the  obstacle  and  against 
the  direction  of  march. 

In  this  case,  advantage  of  the  longer  rope  must  be  taken, 
the  spider  is  shifted  to  the  end  of  the  long  rope,  after  the  men 
have  all  been  shifted  to  the  short  branch. 

The  balloon  is  brought  up  close  to  the  object  and  the  long 
branch  thrown  over.  The  first  man  to  change  to  this  spider 
pulls  the  rope  taut.  The  rest  of  the  men  then  change  position 
one  at  a time. 

The  short  branch  is  pulled  over  and  the  long  branch  is  short- 
ened up  as  before.  The  men  are  equally  distributed  on  the  two 
spiders. 

(c.)  The  wind  is  blowing  across  the  obstacle  and  with  the 
direction  of  march.  The  short  branch  in  this  case  is  passed  over 
the  obstacle  first. 

B.  LATERAL  OBSTACLES 

Same  methods  as  described  in  2 A. 
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4.  TRANSPORTATION  WITH  THE  WINCH. 

The  balloon  is  attached  to  the  cable. 

A.  LATERAL  OBSTACLES. 

If  the  road  presents  lateral  objects  the  winch  must  be  driven 
on  the  windward  side  of  the  road. 

If  the  obstacle  is  not  very  resistant  one  may  try  to  force 
passage.  The  cable  will  permit  this  if  the  branches  are  not 
thick. 

The  maneuvering  tackle  is  put  on  the  cable  and  it  is  pulled 
to  one  side  as  shown  in  Fig.  5. 

There  are  obstacles  on  both  sides  of  the  road  and  above 
described  method  cannot  be  used. 

Such  obstacles  necessitate  the  use  of  the  double  hook  and 
the  short  maneuvering  cable. 

The  balloon  being  held  at  the  grab  ropes,  the  short  cable 
is  attached  to  the  bridle.  The  double  hook  is  attached  to  the 
other  end  of  the  maneuvering  cable.  The  winch  cable  and  ma- 
neuvering tackle  are  attached  to  the  hook  as  shown  below. 

The  hook  is  close  up  to  the  winch  or  in  other  words  the  bal- 
loon cable  is  all  wound  up.  The  men  change  the  maneuvering 
tackle.  The  balloon  is  allowed  to  rise  and  the  cable  is  pulled 
over  as  shown  in  Fig.  6. 

The  second  method,  shown  in  Fig.  7,  is  accomplished  by  the 
use  of  a truck.  The  rope  running  to  the  truck  is  the  maneuver- 
ing rope. 

This  method  is  used  when  the  obstacle  is  long.  The  winch 
and  truck  may  be  run  along  the  road  with  the  balloon,  the  men 
marching  parallel  to  the  road. 

B.  TRANSVERSE  OBSTACLES. 

The  riggers  precede  the  balloon  and  throw  a string  over  the 
obstacle. 

Position  of  the  trucks  in  relation  to  object: 

The  free  truck  passes  to  the  other  side  of  the  obstacle.  The 
position  of  the  two  trucks  varies  with  the  size  of  the  obstacle 
and  the  direction  of  the  wind.  If  there  is  no  wind  or  it  is  paral- 
lel to  the  obstacle,  the  distance  between  the  two  vehicles  is  equal 
to  the  height  of  the  object.  When  on  a road  the  trucks  take 
their  position  on  the  lee  side.  If  the  wind  blows  perpendicular 
to  the  obstacle,  the  truck  on  the  side  from  which  the  wind  blows 
takes  its  position  at  a distance  from  the  obstacle  equal  to  its 
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height.  The  truck  on  the  other  side  comes  up  as  close  as  possible 
to  the  object. 

1st.  The  balloon  is  fixed  to  the  winch.  The  balloon  is 
attached  to  the  short  maneuvering  cable  and  the  other  end  is 
fastened  to  the  eye  of  the  double  hook.  The  double  hook  is  fast 
to  the  winch,  being  held  by  the  rest  rope  (a  rope  fastened  to  the 
winch  to  take  the  place  of  the  maneuvering  winch  cable.) 

A pulley  is  fixed  to  the  truck,  the  long  maneuvering  rope  is 
passed  over  the  obstacle  and  through  the  pulley.  The  end  which 
was  passed  over  the  obstacle  is  fastened  to  the  double  hook  and 
the  spiders  are  fastened  to  the  other  end. 

The  cable  is  then  put  on  the  hook  and  the  balloon  is  hauled 
down  until  the  rest  rope  is  slack  enough  to  be  removed. 

.The  balloon  is  then  allowed  to  rise  until  the  double  hook 
will  clear  the  obstacle.  The  men  then  pull  on  the  spider  and 
the  cable  is  eased  off  until  the  maneuvering  rope  takes  all  the 
load. 

The  balloon  is  then  hauled  down  with  the  maneuvering  rope 
and  the  cable  is  allowed  to  follow.  As  soon  as  the  balloon  has 
been  pulled  down  enough  so  that  the  rest  rope  can  be  fastened 
to  the  double  hook,  the  men  are  halted. 

The  winch  cable  is  taken  off  and  pulled  back,  the  maneuv- 
ering rope  is  eased  off  until  the  rest  rope  on  the  truck  takes  all 
of  the  load.  Fig.  8. 

2nd.  The  balloon  is  fixed  to  the  truck.  The  rest  rope  is  being 
used  as  before. 

The  same  procedure  is  followed  as  before  except  that  the 
balloon  cable  is  passed  over  the  obstacle  and  the  easing  off  of 
the  balloon  is  accomplished  at  the  truck  by  means  of  the  man- 
euvering rope  and  the  spiders. 

The  balloon  is  brought  down  to  the  winch  and  the  rest  rope 
takes  the  place  of  the  cable.  Fig.  9. 

5.  CROSSING  HIGH-TENSION  WIRES. 

Such  crossings  should  only  be  made  with  perfectly  dry  fibre 
rope. 

The  contact  of  wet  ropes  or  metallic  cables  is  highly  dan- 
gerous. 

If  the  voltage  is  very  high  even  hemp  may  be  burned. 

1st.  METHOD. 

The  truck  is  carrying  the  balloon  at  the  rest  rope. 

The  250  meter  maneuvering  rope  is  doubled  and  fastened  to 
the  free  end  of  the  double  hook.  The  long  branch  is  passed 
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through  a pulley  attached  to  the  truck  and  the  spiders  are  fast- 
ened to  the  end. 

A toggle  is  fastened  to  the  short  branch. 

The  men  take  positions  on  the  spiders  and  the  balloon  is 
pulled  down  until  the  rest  rope  can  be  removed. 

The  toggle  at  the  end  of  the  short  branch  of  the  maneuver- 
ing rope  is  fastened  to  the  rest  rope. 

The  men  ease  off  until  the  short  branch  and  the  rest  rope 
take  the  load. 

The  short  branch  of  the  double  rope  must  be  long  enough  so 
that  the  double  hook  will  clear  the  wires. 

The  pulley  is  then  fixed  to  the  rear  of  the  winch,  the  long 
branch  is  passed  over  the  wires  and  through  the  pulley. 

The  spiders  are  fastened  on  the  end  and  the  men  pull  down 
until  the  rest  rope  can  be  put  in  place  of  the  maneuvering  rope. 
Fig.  10. 

2nd.  METHOD. 

A.  The  balloon  is  attached  to  the  truck  by  means  of  the 
double  hook  and  rest  rope.  The  double  rope  is  fastened  to  the 
free  end  of  the  double  hook  and  the  long  branch  of  the  rope  is 
passed  through  the  pulley  fixed  to  the  rear  of  the  truck. 

The  spider  is  fastened  to  the  rope  passing  through  the  pulley 
and  the  men  pull  down  until  the  rest  rope  can  be  detached. 

The  short  branch  of  the  duoble  rope  is  thrown  over  the  wires 
and  passed  through  the  pulley  fixed  on  the  winch.  The  spider 
is  then  attached  to  this  rope. 

The  men  ease  off  on  the  first  rope  until  the  hook  clears  the 
wires.  They  then  change  to  the  second  rope  and  pull  down. 

The  rest  rope  on  the  winch  is  slipped  over  the  vacant  horn 
of  the  double  hook  and  the  men  ease  off  so  it  takes  the  load. 
Fig.  11. 

B.  The  double  rope  is  taken  apart  and  the  two  ropes  are 
now  attached  to  the  double  hook.  Proceed  as  in  case  “A”  Fig  12. 

3rd.  METHOD. 

This  method  does  not  allow  the  ropes  to  touch  the  wires 
and  is  very  convenient  when  the  wires  are  of  extremely  high 
voltage. 

The  balloon  is  attached  to  the  short  maneuvering  cable;  at 
the  end  of  the  maneuvering  cable  is  fastened  the  double  hook. 
To  the  double  hook  is  fastened  one  of  the  branches  of  the 
double  rope.  The  rope  is  then  fastened  to  the  rest  rope. 
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The  maneuvering  tackle  is  then  placed  on  the  rope  and  the 
balloon  is  pulled  down  until  the  other  half  of  the  double  rope 
can  be  attached  to  the  free  end  of  the  double  hook.  This  rope 
is  coiled  up  and  fastened  by  means  of  a long  string. 

The  balloon  is  eased  off  until  the  coiled  rope  clears  the 
wires.  The  string  guides  the  coil  as  the  balloon  is  hauled  down. 
When  the  coil  is  within  reach  it  is  undone  and  passed  through 
the  pulley  fixed  on  the  other  vehicle. 

The  balloon  is  pulled  down  to  the  second  vehicle  by  means 
of  the  spider.  Fig.  13. 

4th.  METHOD. 

This  method  supposes  that  the  winch  is  equipped  with  a 
snatch-block. 

Fasten  one  end  of  the  100  meter  rope  to  one  side  of  the 
double.  Pass  it  through  the  pulley  fixed  to  the  first  vehicle,  then 
under  the  obstacle,  up  through  the  second  pulley  fixed  to  the 
second  winch,  and  over  the  obstacle.  Finally  fasten  it  to  the  free 
end  of  the  double  hook. 

Ease  olf  until  both  branches  of  the  rope  become  taut. 

The  men  now  turn  around  and  haul  down  on  the  other  side 
of  the  obstacle. 

The  rest  rope  is  attached  and  allowed  to  take  the  load. 
Fig.  14. 
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I.  GENERAL  VALUE  OF  PERSPECTIVE. 

Perspective  is  the  science  of  the  apparent  deformation  of  ob- 
jects. Changes  in  the  elevation  and  distances  of  the  point  of 
view  are  the  cause  of  the  change  in  their  appearance.  Such  ap- 
parent distortions  may  be  represented  by  placing  a vertical  pane 
of  ground-glass  between  the  object  and  the  eye  and  carefully 
tracing  the  object’s  outline  thereon.  In  other  words  the  outline  of 
the  object  thus  drawn  is  projected  along  lines  of  sight  onto  the 
vertical  plane  of  ground-glass. 

A Panoramic  Perspective  is  a picture  of  a given  section  of  terri- 
tory as  it  would  appear  to  an  observer  in  a balloon.  The  per- 
spective is  not  made  while  in  a balloon,  but  while  on  the  ground 
and  from  a flat  map.  We  shall  confine  ourselves  to  the  One-Point 
ar  Vertical  Plane  Perspective  and  the  Cylindrical  Perspective. 

In  One  Point  perspective  our  territory  is  projected  onto  a 
Vertical  Plane;  in  Cylindrical  perspective  it  is  projected  onto  a 
vertical  cylinder. 

According  to  Major  Hannay,  R.F.C.,  the  average  observer  who 
is  up  in  the  balloon  for  the  first  time  in  a given  sector  requires 
anywhere  from  six  to  eight  hours  to  sufficiently  familiarize  himself 
with  his  territory.  If  the  observer  studied  his  Perspective  for  a 
few  hours  and  then  ascended  and  studied  his  country  for  two  more 
hours  he  would  be  in  a position  to  send  down  intelligent  obser- 
vations. 

One  of  the  best  ways  for  an  observer  to  learn  his  sector  is  to 
actually  draw  its  Panorama.  This  is  especially  advantageous  if  an 
advance  is  expected.  A previous  study  of  the  appearance  of  the 
ground  may  thus  be  made.  While  in  the  sector  the  Panorama 
assists  in  the  explanation  of  some  point  of  the  day’s  work.  If 
oblique  photos  of  enemy  positions  are  unobtainable,  large  Perspec- 
tives of  these  targets  are  of  great  assistance  because  the  undula- 
tion of  the  country  can  be  shown,  and  the  line  Battery  Target  care- 
fully laid  out  in  conjunction  with  the  line  Observer  Target. 

In  making  a Panoramic  Perspective  it  is  necessary  for  one  to 
work  from  a flat  map,  and  this  constant  association  with  maps  is 
of  great  value  to  an  observer.  The  study  of  flat  maps  in  con- 
nection with  perspective  can  be  carried  on  systematically  during 
off  hours  on  the  ground;  thus  insuring  the  proper  visual  memoriz- 
ing of  the  sector  without  wasting  valuable  time  for  this  work  while 
in  the  balloon. 
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PLATE  II.  CONVENTIONAL  SIGNS 
FLAT  MAP  PERSPECTIVE 


PLATE  III.  CONVENTIONAL  SIGNS 
FLAT  MAP  PERSPECTIVE 
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Another  very  important  use  of  the  panoramic  drawing  is 
that  it  gives  the  Artillery,  for  whom  we  are  observing,  an 
idea  of  how  the  territory  appears  to  us  in  the  balloon,  as  well  as 
giving  him  a good  birdseye  view  of  the  country  over  which  he  is 

working. 

IL  CONVENTIONAL  SIGNS.  (Plates  I,  II  and  III) 

Conventional  Signs  are  symbols  used  to  represent  different 
objects  on  maps  and  perspectives.  The  French  School  does  not 
teach  the  use  of  perspective  conventions,  but  one  year’s  use  of 
them  in  the  American  School  has  proved  them  so  very  useful  that 
their  use  will  be  continued  here. 

Plates  I,  II  and  III  are  the  latest  French  flat  map  conventional 
signs  with  their  corresponding  perspective  symbols  as  taught  in 
the  American  School. 

The  use  of  the  conventional  signs  prevents  the  less  artistically 
inclined  student  from  wasting  a great  deal  of  time  in  floundering 
around  in  trying  to  find  a symbol  of  his  own. 

Careful  study  and  reference  to  these  plates  when  in  doubt  will 
clear  up  many  points.  Many  symbols  such  as  garden  fences,  foot- 
paths, etc.,  are  only  shown  on  very  large  perspectives  with  a scale 
of  about  1 /25oo. 

Railroads,  canals  and  streets  may  be  put  in  with  a straight  edge 
or  curve  as  the  case  may  be  because  they  are  exactly  graded  and 
seldom  change  elevation.  All  other  conventional  signs  should  be 
drawn  free  hand  as  their  outlines  are  usually  more  or  less  irregular. 
Roads  are  constantly  changing  in  elevation,  river  banks  are  seldom 
graded,  woods  are  rather  indefinite,  and  paths  are  not  straight. 

III.  PROBLEM  NO.  1. 

Without  going  into  the  theory  of  perspective,  to  draw  a simple 
plate  of  conventional  signs. 
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LECTURE  IL 

ELEMENTS  OF  PERSPECTIVE 

I.  Definitions  and  Rules. 

II.  Image  of  a Point. 

III.  Image  of  a Straight  Line. 

IV.  Perspective  of  a Curve. 

V.  Problem  No.  2. 


PLAN  OR.  FLAT  MAP  SECTION  PERSPECTIVE 

VIE-W  FROM  DIRECTION  "A-  VIEW  FROM  DIRECTION  "B"  VIEW  FROM  DIRECnON’C 


PLATE  IV.  THE  THEORY  OF  ONE  POINT  PERSEPECTIVE. 
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L DEFINITIONS  AND  RULES.  (Plate  IV.) 

We  have  said  that  a perspective  of  an  object  is  the  image  of 
that  object  projected  by  means  of  lines  of  sight  onto  a vertical 
plane.  The  actual  plotting  of  these  points  requires  the  use  of 
three  planes;  a Picture  or  Vertical  Plane,  a Plan  or  Flat  Map,  and 
a Principal  Plane. 

The  Vertical  or  Picture  Plane  (ABCD,  Plate  IV),  is  a vertical 
plane  placed  at  a definite  distance  (Focal  Distance,  PV)  from  the 
eye  (Point  of  View,  P)  and  in  front  of  the  territory  to  be  drawn. 

The  Principal  Plane  (PGKHV)  is  a vertical  plane  passing 
through  the  Point  of  View  (P)  perpendicular  to  the  picture  plane. 
In  space  it  divides  points  on  the  left  from  those  on  the  right  of  the 
observer.  Its  intersection  (VK)  with  the  picture  plane  is  the 
Principal  Vertical  (Main  Line  of  Vision  in  Perspective),  which 
divides  the  images  of  these  points  in  like  manner. 

The  Plan  or  Flat  Map  (GDHA)  is  a horizontal  plane  passing 
through  the  winch  (Balloon  Position,  G.)  Its  intersection  with 
the  Vertical  or  Picture  Plane  is  the  Base  Line  (AD).  In  space  it 
divides  points  above  from  those  below  the  elevation  of  the  Balloon 
Position  (G).  Its  intersection  with  the  Plan  or  Flat  Map  is  the 
Principal  or  Main  Line  of  Vision  (GKH.) 

In  the  Principal  Plane  we  also  have  the  Line  of  Sight  to  Horizon 
(PH)  and  a line  which  represents  the  Balloon  Height  (GP.)  The 
Balloon  Height  is  the  actual  vertical  distance  of  Point  of  View 
(P)  above  Balloon  Position  (G.) 

The  Line  of  Sight  to  Horizon  is  a line  which  is  parallel  to  the 
Principal  Line  of  Vision.  Its  intersection  with  Principal  Vertical 
is  the  Principal  Point  (V).  KV  is  equal  to  GP,  both  being  ver- 
tical and  lying  between  parallels. 

The  Horizon  Line  is  a horizontal  line  through  the  Princinal 
Point  (V)  in  the  Vertical  or  Picture  Plane.  The  Base  Line  being 
horizontal,  they  are  parallel  and  all  points  in  the  Horizon  Line  are 
equal  to  the  Balloon  Height  above  the  Base  Line. 

Before  we  can  find  accurately  the  image  of  a point  we  must 
take  into  consideration  a few  lines  which  bear  certain  relations  to 
the  Picture  Plane.  They  are  known  as  Front  Lines.  Front  Lines 
are  lines  parallel  to  the  Picture  Plane. 

1.  Frontals:  Lines  which  are  horizontal  and  parallel  to  the 
Picture  Plane.  (1,  2 and  3,  Plate  VI.) 
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2.  Verticals:  Lines  which  are  vertical  and  parallel  to  the  Pic- 
ture Plane.  (XY,  Plate  IX.) 

3.  Inclined  Front  Lines:  Lines  neither  horizontal  nor  ver- 
tical, but  parallel  to  the  Picture  Plane. 

The  images  of  Frontals  are  lines  parallel  to  the  Horizon  Line. 
The  images  of  Verticals  are  perpendicular  to  the  Horizon  Line  and 
parallel  to  the  Principal  Vertical.  The  images  of  Inclined  Front 
Lines  will  make  the  same  angle  in  perspective  with  the  Horizon 
Line  as  it  makes  with  a Frontal  through  it. 

Note:  A plane  which  is  parallel  to  the  Picture  Plane  is  called 
a Front  Plane.  Any  polygon  of  such  a plane  will  have  as  its  image 
a similar  polygon. 

II.  IMAGE  OF  A POINT.  (Plate  IV.) 

We  have  said  that  a perspective  of  an  object  is  the  image  of 
that  object  projected  by  means  of  straight  lines  onto  a vertical 
plane.  A point  may  be  determined  in  space  by  the  intersection  of 
the  Vertical  and  Frontal  passing  through  the  point.  On  the  Pic- 
ture Plane  the  image  of  this  point  will  be  the  intersection  of  the 
images  of  these  two  lines. 

The  graphical  model  (Plate  IV)  represents  a point  on  the 
ground  with  its  proper  position  in  perspective.  To  put  this  point 
into  perspective  we  have  erected  the  vertical  plane  ABCD  and 
drawn  a line  of  sight  from  P to  point  “A”  on  the  ground.  The 
intersection  of  this  line  with  the  Vertical  Plane  places  it  “a”  in 
perspective.  Let  us  proceed  to  locate  the  image  of  point  “A.” 

On  the  plan  furnished,  we  first  plot  the  balloon  position  G. 
Through  G and  the  center  of  territory  to  be  observed  upon,  we 
draw  the  Principal  Line  of  Vision  GH.  Then  we  draw  the  straight 
line  AD,  which  represents  the  Vertical  or  Picture  Plane  so  that  it 
is  at  right  angles  to  the  Principal  Line  of  Vision,  and  lies  in  front 
of  the  territory  to  be  observed.  This  line  in  plan  may  also  repre- 
sent the  Base  Line,  so  that  objects  of  the  Flat  Map  may  be  trans- 
ferred onto  this  line  at  the  scale  of  the  flat  map.  Now  connect 
the  point  “A”  in  plan  by  means  of  a straight  line  with  the  Balloon 
Position  (G.)  This  line  cuts  the  Vertical  Plane  at  the  distance  X 
from  the  Principal  or  Main  Line  of  Vision.  This  distance  is  called 
the  Separation  (horizontal  distance  of  a point  in  perspective  to 
Principal  Vertical)  of  point  “A”. 

Turn  to  the  Vertical  Plane  or  Perspective.  The  Base  Line 
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(AD)  is  represented  by  a horizontal  line.  Perpendicularly  to  it 
we  draw  the  Principal  Vertical  and  plot  the  Principal  Point  (V). 
Next,  horizontally  through  it  we  draw  the  Horizon  Line.  We  have 
found  the  Separation  of  point  “a”  or  distance  X,  which  we  now 
transfer  to  right  (or  left  as  the  case  may  be)  of  the  Principal 
Vertical,  at  the  proper  scale,  and  draw  a vertical  line  through  it. 
This  vertical  is  the  image  of  a Vertical  through  point  “A”.  Point 
“A”  in  perspective  is  somewhere  on  this  line. 

Now  let  us  consider  the  Section.  The  ground  or  flat  map  is 
represented  by  a horizontal  line  (GH).  The  balloon  at  the  posi- 
tion P (Point  of  View)  is  located  according  to  its  height  and 
Focal  Distance  from  the  Vertical  Plane.  The  point  A is  now  con- 
nected to  Point  of  View  (P)  (Balloon)  by  a straight  line  which 
cuts  the  Vertical  Plane  at  a distance  (y)  above  the  ground  or  at  a 
distance  (Z)  below  horizon.  This  distance  (Z)  is  called  the 
Depression  of  the  Point  “a”,  (vertical  distance  below  Horizon  Line 
of  a point  in  perspective.) 

Turn  again  to  the  Perspective.  By  transferring  the  Depression 
at  the  proper  scale  to  our  perspective  or  Picture  Plane  and  onto  the 
vertical  line  we  have  found,  our  point  ^‘a”  is  definitely  located.  A 
horizontal  line  through  this  point  in  perspective  will  be  the  image 
of  a Frontal  through  point  “A”  on  the  ground. 

On  the  Picture  Plane  the  intersection  of  the  images  of  the 
Vertical  and  Frontal  through  ‘‘A”  will  be  the  required  image  (‘‘a”) 
of  ‘‘A”. 

Note:  In  drawing  the  perspective  of  a balloon  sector  the 

Depressions  are  usually  calculated.  In  the  Section  PV“a”  and 
PM‘‘A”  are  similar  triangles. 

Letting  PV  = f (Focal  Distance) 

PM  = D (Horizontal  distance  of  point  '‘A”  meas- 
ured on  the  Principal  Line  of  Vision) 
MA  “ H (The  elevation  of  Point  of  View  (Bal- 
loon) above  “A”) 

Va  — Z (The  depression  of  the  image  of  “A”) 

Z :=  f X H /D  (The  Ordinate  Formula) 

Example: 

Given  f =.  6000  meters  (the  Focal  Distance  usually 
chosen) 

D = 9000  meters  (the  Principal  Line  Distance 
of  the  point  chosen,  measured  at  the 
scale  of  the  map) 

H =i  1200  meters  (the  height  of  the  balloon 
above  the  given  point) 
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Substituting  values  in  the  Ordinate  Formula, 

1200 

Z rrzii  6000  X = 800  meters. 

9000 

The  answer  is  changed  to  map  distance  or  4 cm  for  1 /20,000, 
8 cm,  1/10,000,  and  16  cm  for  1/5,000. 

III.  THE  IMAGE  OF  A STRAIGHT  LINE. 

To  draw  the  image  of  a straight  line  it  is  but  necessary  to 
find  the  image  on  the  picture  plane  of  two  of  its  points  and  con- 
nect these  images  with  a straight  line.  Frequently,  however,  it 
is  of  advantage  for  one  of  these  points  to  be  the  vanishing  point 
of  the  line. 

The  Vanishing  Point  of  a line  is  the  point  where  a parallel  to 
that  line  passing  through  the  point  of  view  pierces  the  picture 
plane.  (X  and  Y,  Plate  VIII.) 

This  definition  calls  for  a discussion  of  another  group  of  lines 
characterized  by  the  properties  of  their  vanishing  points. 

Front  Lines,  of  course,  have  no  such  points;  for  parallels  to 
such  lines,  through  the  Point  of  View,  cannot  pierce  the  picture 
plane. 

All  other  lines,  called  Receding  Lines,  have  vanishing  points. 
These  lines  are  divided  into  two  claasses:  Horizontals  and  Inclined 
Receding  Lines. 

Horizontals  are  lines  parallel  to  the  plan  or  flat  map  and 
have  vanishing  points  on  the  horizon  line.  Of  the  horizontals 
there  are  two  especial  types;  End  Lines  and  Horizontals  at  Odd 
Angles. 

1.  End  Lines  are  lines  perpendicular  to  the  Picture  Plane. 
They  are  parallel  to  the  Principal  Line  and  their  images  converge 
toward  the  Principal  Point,  according  to  the  definition  of  Vanish- 
ing Point.  (LM,  Plate  VI.) 

2.  Horizontals  at  Odd  Angles  are  lines  lying  in  a horizontal 
plane  which  form  odd  angles  with  the  picture  plane.  Their 
vanishing  points  have  abscissas  to  the  right  or  left  of  the  prin- 
cipal point  on  the  Horizon  Line  (cf  and  bh,  Plate  VIII.)  Of  these 
lines,  one  important  type,  called  Radiating  Lines,  must 
be  noted.  These  lines,  if  prolonged,  pass  through  the 
vertical  of  the  Point  of  View.  Their  perspective  images,  like 
those  of  Verticals,  are  perpendicular  to  the  Horizon  Line.  Such 
a line,  if  extended  the  other  way,  will  be  lost  from  view  on  the 
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horizon;  hence  its  perspective  will  stop  on  the  Horizon  Line. 
(Plate  IX.) 

Lines  which  are  neither  parallel  nor  perpendicular  to  either 
the  Picture  Plane  or  Flat  Map  are  called  Inclined  Reseding  Lines, 

When  two  or  more  Receding  Lines  are  parallel  they  appear 
to  converge  toward  a common  vanishing  point,  because  a line 
through  the  Point  of  View  parallel  to  one  of  them  is  parallel  to 
the  others.  The  point  where  this  visual  ray  pierces  the  Picture 
Plane  will  be  the  vanishing  point  of  the  whole  system  of  parallels. 


PLATE  V.  GRAPHICAL  REPRESENTATIVE  OF  A LINE  IN 
PERSPECTIVE. 


Plate  V shows  the  graphical  representation  of  a straight  line 
in  perspective.  It  is  a Horizontal  at  an  Odd  Angle. 

To  find  this  line  we  simply  locate  two  points  and  connect  them 
by  a straight  line.  To  place  a square  in  perspective  requires  four 
lines  in  perspective,  determined  by  means  of  only  four  points. 

Note:  If  one  looks  directly  into  an  angle  formed  by  two  lines 
in  Flat  Map,  this  angle  will  be  increased  when  the  lines  are  thrown 
in  perspective.  If  one  looks  from  the  side  at  an  angle  formed  by 
two  lines  in  Flat  Map,  this  angle  will  be  reduced  when  the  lines 
are  thrown  into  perspective. 

IV.  THE  PERSPECTIVE  OF  A CURVE. 

The  image  of  a curve  may  be  plotted  by  finding  the  images  of 
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a number  of  its  points  and  joining  these  by  appreciation.  The  use 
of  tangents  to  the  curve  as  directing  lines  also  serves  as  a very 
good  check. 

V.  PROBLEM  NO.  2. 

To  draw  in  perspective  a straight  line  and  a curved  line  which 
extends  over  undulating  territory. 
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LECTURE  HI. 

THE  USE  OF  PARALLEL  GRILLE. 

L Plan. 

II.  The  Section. 

III.  The  Perspective. 

IV.  To  Plot  a Point. 

V.  The  Use  of  Diminished  Distance. 

VI.  Problem  No.  3. 


COMPOSITE  SKELETON  OR  PERSPECTIVE  OF  GRILLE  lt.l^.heath. 


PLATE  VI.  THE  USE  OF  PARALLEL  GRILLE. 
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I.  THE  PLAN.  (Plate  VL) 

The  territory  to  be  drawn  is  outlined  by  points  L,M,N,0,  on  the 
Flat  Map.  GH  is  the  Principal  Line  of  Vision.  Line  LO  is  the  Base 
Line  and  represents  the  Vertical  Plane  in  plan.  For  the  sake  of 
simplicity,  we  have  placed  it  on  one  of  the  grid  lines.  The  grid 
lines  parallel  to  it  are  Frontals,  while  those  perpendicular  to  it 
are  End  Lines. 

II.  THE  SECTION.  (Plate  VI.) 

Line  PV  equals  Focal  Distance.  In  the  American  Method  the 
Focal  Distance  is  varied  in  order  to  get  the  Vertical  Picture  Plane 
at  all  times  in  front  of  the  territory  to  be  drawn. 

Line  GH  represents  the  Flat  Map,  which  includes  the  Principal 
Line  of  Vision.  Line  VK  represents  the  Vertical  Plane,  which 
includes  the  Principal  Vertical.  Points  1,  2,  3,  represent  any 
point  on  those  grid  lines  (Frontals)  which  in  plan  are  at  right 
angles  to  Principal  Line  of  Vision.  Points  T,  2',  3',  are  their 
positions  in  perspective. 

III.  THE  PERSPECTIVE.  (Plate  VI.) 

Line  VK  is  the  Principal  Vertical,  which  we  know  equals  the 
Balloon  Height.  Distances  LR,  RK  and  KS,  etc.,  on  Base  Line 
equal  distances  LR,  RK,  KS,  etc.,  of  plan  increased  to  scale  of 
the  perspective. 

The  lines  LR,  RK,  KS,  etc.,  all  meet  at  the  point  V in  perspec- 
tive, on  the  previously  given  theory  that  all  End  Lines  meet  at  a 
common  point  on  the  horizon  in  perspective.  Til’s  common  point 
(V)  was  determined  by  the  Principal  Vertical,  which  in  perspective 
is  always  at  right  angles  to  Horizon  Line.  The  points  1',  2',  3'. 
were  found  by  means  of  the  section  and  the  horizontal  lines  ex- 
tending through  them  were  determined  in  perspective  on  the  pre- 
viously given  theory  that  Frontals  are  parallel  to  the  Horizon  Line 
in  perspective. 

We  now  have  the  grid  lines  of  the  Flat  Map  shown  in  perspec- 
tive. Should  we  desire  to  draw  any  of  the  terrain  in  perspective 
we  can  use  the  grid  squares  in  perspective  as  guides.  Location  of 
points  may  be  made  by  appreciation.  The  woods  illustrated  were 
drawn  in  this  way. 

Be  careful  to  use  the  correct  conventional  signs.  (Plates 
I,  II  and  III.) 

In  putting  into  perspective  the  objects  on  the  Flat  Map,  re- 
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member  that  the  objects  appear  the  same  size  on  the  Base  Line 
and  become  smaller  as  they  go  off  into  the  distance. 

Trees  are  usually  represented  as  twenty  meters  high,  and 
houses  twelve  meters  high. 

To  find  the  exact  elevation  of  trees  and  houses,  lay  off  on  the 
Base  Line  distances  of  twenty  meters  and  twelve  meters  and  connect 
these  points  with  a point  on  the  horizon.  The  horizontal  distance 
between  these  lines  at  any  elevation  in  perspective  will  be  the  cor- 
rect height  for  a tree  at  that  elevation. 

IV.  TO  PLOT  A POINT.  (Plate  VI.) 

If  extreme  accuracy  is  desired,  points  may  be  located  in  per- 
spective in  a very  simple  manner. 

Let  us  locate  point  A in  perspective.  Connect  point  A in  plan 
with  the  Balloon  Position  (G)  by  a straight  line.  It  cuts  the  Base 
Line  (LO)  at  B.  We  know  that  line  GA  is  a Radiating  Line,  so  all 
we  have  to  do  to  place  it  in  perspective  is  to  locate  point  B (to 
scale)  on  the  base  line  in  perspective  and  draw  a vertical  line 
through  it.  Point  A'  is  somewhere  on  tthis  line.  Now  draw  a line 
to  the  base  line  (in  plan)  parallel  to  the  principal  line  of  vision. 
This  line  (AR)  hits  the  base  line  at  R,  Turn  again  to  the  per- 
spective and  locate  point  R on  the  base  line  and  draw  line  RV, 
on  the  theory  that  line  AR  being  an  end  line  will  meet  in  perspec- 
tive at  V,  the  vanishing  point  for  all  parallels  to  Principal  Line  of 
Vision.  The  intersection  of  these  two  lines  (A')  will  be  the  exact 
location  of  point  A in  perspective. 
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PLATE  VIL  THE  USE  OF  DIMINISHED  DISTANCE. 
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V.  THE  USE  OF  DIMINISHED  DISTANCE.  (Plate  VII.) 

At  times,  owing  to  the  scale  at  which  the  perspective  is  drawn 
and  the  focal  distance,  it  is  not  practical  to  locate  the  proper  Point 
of  View.  To  overcome  this  difficulty  in  plotting  Depressions,  all 
that  is  necessary  is  to  reduce  the  focal  distance  (f)  a certain  number 
of  times  and  at  the  same  time  reduce  the  horizontal  distance  (D) 
the  same  number  of  times. 

In  the  first  figure,  we  have  reduced  twice,  and  in  the  second, 
three  times. 

Proof: 

By  the  Ordinate  Formula: 

H 

Z = f X — 

D 

Let  us  divide  f and  D by  two  as  in  the  first  figure. 

Then: 

H 

f — f 2H  H 

2 2 D D • 

2 

Therefore  the  results  are  the  same,  regardless  of  the  dimin- 
ished position. 

VI.  PROBLEM  NO.  3. 

To  draw  in  perspective  a piece  of  flat  map,  using  Parallel 
Grille. 
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LECTURE  IV. 

THE  USE  OF  OBLIQUE  GRILLE. 
1.  Plan. 

II. 

III. 


IV. 


Geometrical  Basis. 
To  Plot  a Point. 
Problem  No.  4. 
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PLATE  VIII. 

THE  USE 
OF  THE 
OBLIQUE 
GRILLE 


GEOMETR.\CAL  BASIS  scale  doubled 


I.  PLAN.  (Plate  VIII.) 


Our  kilometer  grid  lines  are  at  odd  angles  with  the  Principal 
Line  of  Vision  GH,  and  represent  Horizontals  at  Odd  Angles.  If  we 
wish  to  find  where  the  line  cf  strikes  the  Horizon  Line,  we 
must  connect  the  farthest  possible  point  on  that  line  with  our 
Point  of  Vision  (P.)  This  farthest  possible  point  on  the  line  cf  is 
at  infinity.  Therefore,  to  pass  through  this  point,  it  is  neces- 
sary for  the  line  PX  to  be  drawn  parallel  to  the  line  cf.  As  G 
(Balloon  Position)  is  vertically  below  P,  line  GX  will  represent 
PX  in  plan. 

This  line  GX  will  hit  the  horizon  line  of  the  Vertical  Plane  at  a 
distance  KX  away  from  the  Principal  Point.  We  mark  this  dis- 
tance in  the  perspective  to  the  left  of  the  point  V.  From  the 
theory  that  all  parallel  horizontal  lines  meet  at  a common  point 
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on  the  horizon,  we  make  all  such  lines  as  dg,  jh,  etc.,  meet  at  the 
point  X,  starting  on  the  Base  Line  (AD)  at  the  proper  points, 
a,cd,e,j,  etc.,  as  measured  from  the  Flat  Map.  The  perspective  of 
the  lines  extending  in  the  other  direction  is  found  in  a similar 
manner,  and  thus  our  skeleton  work  of  our  grille  is  thrown  into 
perspective. 

IL  PROOF  OR  GEOMETRIC  BASIS.  (Plate  VIIL) 

Draw  the  parallel  lines  IM  and  mN  in  perspective  and  locate 
any  points,  as  f,g,h  and  i in  perspective.  If  we  draw  lines  eg, 
dg,  bh,  and  di  through  their  proper  points  in  perspective,  we  will 
fiind  that  cf  and  dg  meet  on  the  horizon  line  at  X'  and  bh  and  di 
meet  on  horizon  line  at  Y^.  If  any  two  parallel  lines  meet  at  a 
common  point  on  horizon,  all  lines  parallel  to  these  will  meet  at 
the  same  point. 

III.  TO  PLOT  A POINT. 

Points  may  be  located  by  appreciation,  as  in  Lecture  III,  by 
placing  them  in  their  proper  place  in  relation  to  the  skeleton  lines. 

For  extreme  accuracy  in  location  a point,  use  the  following 
method:  Draw  two  lines  through  the  point  in  plan,  each  one 
parallel  to  a set  of  grid  lines  and  extend  them  through  the  Vertical 
Plane.  Measure  the  distance  from  the  Principal  Line  of  Vision  to 
the  interesection  with  the  Picture  Plane  and  transfer  it  (to  scale) 
to  the  Base  Line  in  perspective.  As  these  lines  are  parallel  to  the 
grid  lines,  their  vanishing  point  will  be  the  same  as  their  corres- 
ponding grid  line.  The  intersection  of  these  two  lines  in  perspec- 
tive will  be  the  point  we  wish  to  locate. 

IV.  PROBLEM  NO.  4. 

To  draw  in  perspective  a piece  of  flat  map  using  Oblique 
Grille. 
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LECTURE  V. 

THE  USE  OF  RADIATING  SKELETON  LINES  AND  PERSPECTIVE 
IN  RELIEF. 

1.  Advantages. 

II.  Plan. 

III.  Perspective. 

IV.  Perspective  in  Relief. 

V.  To  Plot  a Point. 

VI.  Problem  No.  5. 


VERTICAL  PLAN 


PERSPECTIVE  IN  RELIEF. 
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I.  ADVANTAGES. 

Calculating  and  plotting  points  geometrically  is  a long  and  not 
very  satisfactory  method.  To  overcome  this  a much  simpler  method 
has  been  devised  in  which  the  grid  lines  of  the  map  are  disregarded 
and  new  lines  drawn  thereon.  Instead  of  calculating  and  plotting 
we  locate  points  by  approximation. 

In  studying  this  lecture,  constantly  refer  to  the  Graphical 
Representation  (Plate  IX.)  to  clear  up  points  in  connection  with 
the  Geometrical  Bases.  (Plate  X.) 

II.  THE  PLAN.  (Plate  X.) 

Territory  to  be  drawn  is  LMNO.  Line  LO  is  the  representa- 
tion of  the  Vertical  Plane.  The  radiating  lines  Ga,  Gb,  etc,  are 
drawn  through  the  Balloon  Position  G and  in  such  manner  that 

they  will  pass  the  Vertical  Plane  at  equal  distances  of  S mm 

apart,  and  are  lettered  a,b,c,  etc. 

Next  the  diagonal  line  aS  is  drawn  from  one  corner  to  the 
opposite  corner  of  the  territory.  Through  each  point  where  this 
diagonal  cuts  the  radiating  lines  we  pass  Frontals  which  we  know 
are  parallel  to  the.  Vertical  Plane  and  number  them  2,3,4,  etc. 

The  line  GY  is  then  drawn  parallel  to  the  diagonal  aS.  Our  plan 

is  now  sufficiently  “doctored”  to  lay  out  our  perspective, 

III.  THE  PERSPECTIVE.  (Plate  X.) 

The  point  Y/  is  as  far  to  the  right  of  point  V (increased  to 
scale  of  perspective)  as  the  point  Y (in  plan)  is  to  the  right  of 
the  point  K in  plan.  The  point  Y',  then,  is  the  vanishing  point  in 
perspective  of  the  line  aS  in  plan.  (Lecture  IV.)  The  perspec- 
tive of  the  line  aS  is  then  line  aY^.  The  points  a,b,c,  etc.,  of  the 
plan  are  transferred  to  the  perspective  at  their  proper  distances 
apart  (increased  to  scale.)  Through  these  points  in  the  perspec- 
tive we  erect  vertical  lines  which  will  represent  our  radiating  lines 
of  the  Flat  Map.  This  is  done  on  the  previously  expressed  theory 
that  all  horizontal  lines  of  the  Flat  Map  passing  through  the  balloon 
position  in  plan  will  have  for  their  perspective,  lines  which  are  at 
right  angles  to  the  Horizon  Line.  These  vertical  lines  will  Cut 
the  diagonal  line  aY'  at  points  through  which  we  will  then  draw 
lines  parallel  to  the  horizon.  These  lines  are  the  perspective  of  the 
Frontals  1,2,3,  etc.,  of  the  plan.  This  forms  a system  of  equal 
rectangles  and  any  point  can  be  spotted  by  appreciation  with  suffi- 
cient exactitude.  The  spotting  of  the  point  m (Plate  IX,)  and  the 
drawing  of  the  irregular  elipse  (Plate  X)  illustrates- the  method. 
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PLATE  X.  GEOMETRICAL  BASIS  OF  RADIATING  SKELETON 
LINES  AND  PERSPECTIVE  IN  RELIEF. 
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IV.  A PERSPECTIVE  IN  RELIEF.  (Plates  IX.  and  X.) 

We  have  thus  far  taken  care  of  the  skeleton  lines  for  the 
drawing  of  a perspective  provided  the  territory  to  be  drawn  is  on 
a uniformly  level  surface.  We  shall  now  consider  the  additional 
Skelton  work  for  the  drawing  in  perspective  territory,  which  lies 
on  undulating  ground. 

The  heavy  contour  lines  on  the  French  maps  have  a vertical 
interval  of  20  meters.  It  is  necessary  then  for  us  to  represent 
in  perspective  the  20-meter  contour  intervals. 

The  vertical  plan,  LMNO  (Plate  X)  represents  the  plane  on 
which  our  perspective  is  to  be  made.  The  skeleton  lines  of  the 
Flat  Map  are  already  thrown  into  perspective.  The  Horizon  Line 
is  equal  to  the  Balloon  Height  above  the  Base  Line  (AD),  which  in 
this  case  is  0 (zero)  meters.  The  vertical  plane,  EFJQ,  has  on  it 
some  horizontals,  which  are  at  a distance  of  20  meters  apart  ver- 
tically. These  lines  cut  the  perspective  plan  at  their  proper 
20-meter  heights,  and  inasmuch  as  they  are  parallel  to  each  other, 
their  vanishing  point  will  be  any  point  V on  the  horizon  line 
(mathematically  true.) 

If  the  balloon  position  is  higher  than  the  lowest  elevation  on 
the  territory  to  be  drawn,  points  equal  to  20-meter  intervals  are 
located  on  the  altitude  scale  below  the  base  line  to  the  lowest  con- 
tour elevation,  and  lines  drawn  from  them  to  the  vanishing  point. 

V.  TO  PLOT  A POINT.  (Plate  IX.) 

Now  if  we  have  any  point  X on  the  Flat  Map  we  can  plot  its 
position  in  perspective  according  to  the  polygon  in  which  it  lies. 
Thus  we  have  its  perspective  position  X'.  But  this  is  all  on  the 
assumption  that  the  elevation  of  the  point  is  zero  meters  above 
sea  level.  Should  the  elevation  be  60  meters,  (Y),  we  must  carry, 
by  dotted  lines  shown,  our  point  up  to  its  proper  contour  level  in 
perspective,  so  that  we  finally  have  the  proper  position  Y'  of  our 
point  in  perspective. 

VI.  PROBLEM  NO.  5. 

To  draw  in  perspective  a small  map  with  contour  lines,  using 
Radiating  Skeleton  Lines. 
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LECTURE  VI. 

CONTOURS,  VISIBILITY  AND  DEFILADED  AREA. 

I.  Defiladed  Area. 

II.  Method. 

III.  Problem  No.  6. 


PLATE  XL  METHOD  OF  PLOTTING  DEAD  AREA, 
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1.  DEFILADED  AREA. 

Upon  taking  up  the  work  in  a new  sector,  or  in  anticipation  of 
an  advance,  it  is  the  important  duty  of  the  Intelligence  office  to 
plot  the  ground  which  cannot  be  seen  from  the  balloon  in  its  new 
position.  Three  heights  of  ascent,  between  800  and  1200  meters 
are  usually  chosen.  An  experienced  man  can  work  but  the  dead 
space  for  all  heights  on  the  same  map,  different  colored  crayon 
being  used  for  the  different  heights.  This  information  is  particu- 
larly useful  at  the  nightly  conference  at  Corps  Headquar-. 
ters  in  determining  whether  the  balloon  observer  or  airplane 
observer  should  take  the  observations  of  fire-  on  particular  enemy 
batteries  the  following  day,  as  the  map  shows  - at  once,  whether 
these  batteries  are  visible  or  not  from  the  balloon. 

IL  METHOD.  (Plate  XL) 

The  plotting  of  dead  spaces  ■ is  made  from  the  contoured 
maps.  The  balloon  positio^n  is  spotted  on  the  map.  From  this 
point  rays  are  drawn  equally  spaced  to  the  right  and  left  of  the 
center  line  of  vision.  Along  these  rays  sections  with  exaggerated 
vertical  interval  are  drawn  after  the  manner  shown  in  Plate  XI. 
The  elevation  of  the  balloon  is  represented  graphically  in  propor- 
tion to  the  vertical  interval  chosen  for  drawing  the  profiles.  The 
points  of  tangency  of  a line  from  this  height  to  the  ground  are 
shown  on  each  profile  and  transferred  to  the  map.  These  points 
when  spotted  “rough  out”  the  defiladed  zones.  If  any  doubt 
arises  regarding  the  boundaries  of  the  zones,  profiles  should 
be  interpolated  between  the  equally  spaced  rays. 

This  method  of  finding  defiladed  zones  is  considered  the  most 
accurate  and  therefore  the  most  satisfactory.  If  possible,  the  com- 
pleted drawing  should  be  corrected  from  the  basket.  According 
to  the  French,  the  Apparent  Ridge  Line,  the  side  of  the  zone 
nearest  the  basket,  is  showm  in  red;  the  Intersection  Line,  the  side 
farther  from  the  basket,  is  shown  in  blue.  A copy  of  this  map 
should  be  furnished  the  Artillery  or  any  other  organization  for 
whom  the  observer  works. 

EXTREME  ACCURACY  MUST  BE  OBSERVED  WHEN  PLOT 
TING  DEFILADED  ZONES, 

III.  PROBLEM  NO.  6. 

To  solve  the  Dead  Area  on  a small  map. 
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LECTURE  VIL 

CYLINDRICAL  PERSPECTIVE. 

L Principles  of  Cylindrical  Perspective. 

II.  The  Plan. 

III.  The  Perspective  Skeleton  Work. 

IV.  To  Plot  a Point. 

V.  Problem  No.  7. 


PLATE  XII.  GRAPHICAL  REPRESENTATION  OF  CYLINDRICAL  PERSPECTIVE. 


NOO*l"\V«a 
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L PRINCIPAL  OF  CYLINDRICAL  PERSPECTIVE.  (Plate  XIL) 

Thus  far  in  our  treatment  of  perspective  we  have  considered 
only  the  One  Point  or  Vertical  Plane  Perspective.  It  is  evident, 
however,  that  when  our  angle  of  vision  becomes  greater  than 
20  degrees,  the  objects  in  perspective  on  the  extreme  right  or 
left  become  distorted  too  much  for  practical  use,  so  in  order  to 
overcome  this  distortion,  which  might  take  place  when  our  angle 
of  vision  is  wide,  we  must  resort  to  Cylindrical  Perspective. 

In  One  Point  perspective  our  territory  is  projected  onto  a 
Vertical  Plane;  in  Cylindrical  Perspective  it  is  projected  onto  a 
Vertical  Cylinder.  (Plate  XIL) 

11.  THE  PLAN.  (Plate  XIII.) 

Our  first  object  is  to  ‘‘doctor  up”  the  plan.  The  Balloon 
Position  (G)  is  plotted;  the  arc  LO  is  drawn  directly  in  front  of  the 
territory  to  be  depicted,  using  point  G as  the  focus.  This  arc  LO 
represents  our  cylinder  in  plan.  Next  we  draw  lines  radiating 
from  the  balloon  position  and  extending  over  our  territory,  the 
lines  to  be  equally  distant  where  they  hit  the  cylinder,  this  dis- 
tance being  5 mm.  when  scale  of  map  is  1 /20,000. 

In  order  to  lay  out  the  arcs,  1,2,3, 4,  etc.,  it  is  necessary  to 
refer  first  to  the  Section  (Plate  XIII.)  On  the  line  (KV)  repre- 
senting the  Vertical  Cylinder  we  lay  off,  distances  i'-2\  2'-3^  etc., 
every  1 mm  apart.  Through  the  Point  of  View  (P)  and  these 
points  on  the  Cylinder,  we  draw  lines  which  continue  until  they 
touch  the  horizontal  line  GK  extended. 

These  points  of  contact  are  marked  1,2,3,  etc.,  and  trans- 
ferred to  the  line  GH  on  the  plan.  Through  these  points  we  then 
draw  concentric  aarcs,  thus  dividing  up  our  territory. 

It  is  sometimes  convenient  and  more  accurate  to  calculate  the 
positions  of  points  1,2,3,  etc.  In  the  Section  (Plate  XIII),  let 

H = Balloon  Height  (GP) 

Y = Known  Variable  (K^  K2L  etc.) 

D = Unknown  variable  or  distance  in  meters  measured 
from  Balloon  Position  (G)  to  the  points  in 
question. 

In  the  similar  triangles, 

H D 

P3G  and  3'3K:  — = — 

Y D-f 


PLATE  XIII.  GEOMETRICAL  BASIS  OF  CYLINDRICAL 
PERSPECTIVE. 
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Then, 

fH 

D = 

H-Y 

Final  ‘‘doctoring’’  of  the  Flat  Map  consists  in  showing  the  dead 
area,  if  there  is  any,  drawing  sections  for  each  of  the  radiating 
lines. 

III.  THE  PERSPECTIVE  SKELETON  WORK.  (Plate  XIIL) 

In  a 1/5000  perspective  the  vertical  lines  a,b,c,  etc.,  are  2 cm. 
apart  and  represent  the  radiating  lines  shown  on  the  Flat  Map. 
The  horizontal  lines  are  4 mm.  apart  and  represent  the  arcs 
1,2, 3, 4,  etc.,  shown  on  the  Flat  Map.  We  now  have  represented  in 
perspective  the  segments  which  are  shown  on  the  Flat  Map.  We 
use  the  same  method  of  elevating  points  as  in  One  Point  with 
radiating  lines  (Lecture  V.)  The  horizon  line  is  equal  to  the  Bal- 
loon Height  above  the  horizontal  line  1'.  On  any  vertical  line 
“YZ,”  starting  from  the  base  line  1,  we  measure  off  the  equiva- 
lent of  our  20  meter  distances,  and  connect  these  points  with  any 
point  “V.”  With*  these  lines  we  shall  take  care  of  our  contours. 
Twenty  meters  is  equal  to  4 mm  in  our  perspective,  so  we  simply 
connect  the  points  of  intersection  of  our  horizontals  with  any 
vertical  to  a point  on  the  horizon  line. 
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IV.  TO  PLOT  A POINT. 

The  point  X in  plan  can  be  placed  in  its  relative  rectangle  in 
perspective,  and  labeled  X'.  So  far  we  are  assuming  that  it  lies  on 
a zero  contour  line.  Should  it  lie  on  an  80-meter  contour  line,  we 
must  then  project  the  point  X'  over  to  our  perspective  contour 
lines,  then  up  to  its  proper  height,  and  then  back  again  until  our 
new  point  X"  is  directly  above  our  old  point  X'.  X"  is  our  point 
in  perspective. 

If  the  map  has  defiladed  area  on  it,  the  apparent  ridge  should 
be  plotted  first.  All  the  territory  which  cannot  be  seen  is  hid  by 
this  line  and  need  not  be  plotted,  as  it  cannot  be  seen. 

V.  PROBLEM  NO.  7. 

To  make  a Cylindrical  Perspective  of  a small  sector  which  has 
dead  area.  Preferably  territory  upon  which  a shoot  is  to  be 
conducted. 
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LECTURE  VIII. 

FINISHED  DRAWINGS. 

I.  Procedure  in  Making  a Drawing. 

II.  Color  Work. 

III. 


IV. 


Lettering. 
Problem  No.  8. 
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I.  PROCEDURE  IN  MAKING  A DRAWING. 

There  are  two  ways  to  make  a finished  drawing. 

The  first  method  requires  extreme  care.  Good  quality  paper 
should  be  used,  which  will  take  ink  and  water-color  well  and 
withstand  erasures.  The  Geometrical  Basis  is  laid  out  lightly  in 
pencil.  A careful  pencil  drawing  is  made  which  includes  a faked-in 
horizon  at  about  two-thirds  the  actual  height.  It  is  then  inked 
in  lightly,  and  border  lines  drawn.  The  drawing  is  cleaned  with 
art-gum,  removing  Geometrical  Basis  and  dirt.  It  is  then  colored. 

The  second  method  is  much  easier.  The  Geometrical  Basis  is 
drawn  in  ink  on  detail  paper  and  the  drawing  roughed  in  quickly 
without  sacrificing  accuracy.  The  finished  drawing  is  traced  lightly 
on  thin  paper  of  good  quality.  Prints  may  be  made  in  brown  or 
black  and  these  colored,  or  if  only  one  drawing  is  required  the 
tracing  may  be  colored. 

For  protection  and  greater  ease  in  handling,  all  finished  draw- 
ings should  be  mounted  on  heavy  paper. 

II.  COLOR  WORK;  LIGHT  AND  SHADE.  (Plate  XIV.) 

When  a drawing  is  to  be  colored,  the  fewer  the  ink  lines  the 
better,  provided  the  handling  of  color  is  understood. 

Water-colors  require  careful  handling,  and  is  not  taught  in  the 
American  School.  However,  the  average  draftsman  can  easily 
learn  to  use  pastelle  crayon. 

Proceed  as  follows:  Cover  the  entire  picture  up  to  the  hori- 
zon with  light  brown  (almost  yellow.)  Commencing  at  the  base 
work  in  a shade  of  darker  brown,  gradually  putting  in  less  until 
the  horizon  is  almost  reached.  Starting  at  the  horizon,  work  blue 
into  the  drawing,  using  less  and  less  as  the  base  is  approached. 
This  completes  the  ground  tone,  which  is  now  rubbed  in  to  even 
it  up.  The  woods  and  orchards  are  then  roughed  in  with  green 
and  the  houses  touched  up  with  red.  The  slope  of  the  ground 
must  be  now  shown  by  shading.  Study  Plate  XIV.  carefully. 
The  direction  of  sunlight  is  from  the  right.  After  deciding  from 
which  direction  the  light  should  strike  our  perspective,  we  locate 
the  slopes  from  our  flat  map  and  indicate  them  with  soft  pencil  or 
a darker  shade  of  the  ground  tone.  Shadows  from  woods  are  then 
shaded  in,  being  careful  to  show  by  their  use  the  slope  of  the 
ground.  The  sky  may  be  indicated  easily  by  covering  it  with  light 
blue  and  erasing  places  to  represent  clouds. 
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Lastly,  the  roads  and  streams  are  erased  clean  and  the  latter 
colored  blue,  indicating  reflections  by  pencil  lines. 

A safe  rule  to  follow  in  coloring  is  that  blue  brings  out  dis- 
tance and  that  brown  represents  nearness.  Objects  close  to  the 
eye  are  distinct  and  objects  farther  away  become  indefinite.  Men 
who  have  had  little  experience  in  this  work  will  find  it  adisable  to 
get  some  good  colored  prints  of  landscape  work  and  copy  the 
colors  and  shading. 

Success  in  the  application  of  shading  will  depend  upon  the 
student’s  capacity  for  keen  observation  of  photographs  and  ability 
to  distinguish  degrees  of  light  and  shade.  Much  practice  will  be 
required. 

IIL  LETTERING.  (Plate  XV.) 

Many  a good  drawing  is  spoiled  by  poor  lettering.  Practice 
is  the  only  solution.  Use  guide  lines  and  carefully  outline  the  let- 
ters in  pencil  before  inking  in. 

PLATE  XV. 

FOR  T1TLE5  GEHERAL  USE 
ABCDEEGHIJKLMnOP 
QPSTUVWXYZ 
For  Notes 

abcdcfghijklmnopqrst  u vwxyz-  etc. 

nUFlEPALS 

1 234567890.  l/2 0,000  1/5,000 

Guide  lines  must  be  drawn  to 

accomplish  good  lettering. 
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The  names  of  important  objects  such  as  villages,  railroads, 
enemy  batteries,  etc.,  should  be  lettered  in  directly  over  them 
and  about  one-half  an  inch  above  the  border  line.  The  object  is 
then  designated  by  a vertical  line  connecting  it  with  its  title. 

Always  letter  below  the  lower  border  the  scale,  focal  distance, 
balloon  height  and,  in  large  type,  the  title. 

IV.  PROBLEM  NO.  8. 

To  make  a Cylindrical  Perspective  covering  a 60"  sector  of 
the  local  map  and  extending  back  from  ten  to  twelve  thousand 
meters. 
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LECTURE  IX. 

I.  A Comparison  of  One  Point  Perspective  With  and  Without 
Contour  Elevations. 

II.  Where  Our  Method  Differs  from  the  French. 

III.  Problem  No.  9. 


BY  the:  U3E  OF  RADIATING  SKELETON  LINES  AND  CONTOURS 


PLATE  XVI.  ONE  POINT  OF  CHARNY  AND  VICINITY. 

VACHERAUVILUe  CANAL  DE  L’EST  MEUSE  R.  CHARNV  BR.A& 
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d. 

PLATE  XVII. 
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PANORAMIC  PERSPECTIVK 


I.  A COMPARISON  OF  ONE  POINT  PERSPECTIVE  WITH  AND 

WITHOUT  CONTOUR  ELEVATIONS. 

(Plates  XVI  and  XVII.) 

The  One  Point  perspective  of  Charny  and  vicinity  were  both 
made  from  the  same  point  of  view.  The  methods  are  different, 
but  the  result  would  have  been  the  same,  had  we  not  used  contour 
elevations  in  the  lower  picture. 

In  the  lower  drawing  Vacherauville  and  the  railroad  below 
it  are  brought  quite  close  together,  due  to  the  higher  elevation  of 
the  railroad.  Bras  appears  to  be  at  a greater  distance  from  Charny 
in  the  lower  drawing  than  the  upper,  for  the  reason  that  Bras 
is  on  higher  ground  than  Charny,  therefore  more  elevated  in  per- 
spective. 

A careful*  study  of  both  drawings  will  bring  out  many  more 
points  of  interest  and  will  impress  upon  the  student  the  importance 
of  perspective  in  relief.  A perspective  showing  elevations  will 
without  doubt  aid  an  observer  to  form  an  exact  mental  picture  of 
the  territory  he  is  to  observe  upon. 

II.  WHERE  OUR  METHOD  DIFFERS  FROM  THE  FRENCH. 

(Plate  XVIII.) 

The  French  Method  is  different  from  ours  in  that  they  always 
have  a Constant  Focal  Distance  equal  to  30  cm,  which  distance  is 
laid  off  on  the  plane  regardless  of  its  scale.  It  often  happens  then 
that  the  Vertical  Cylinder  extends  through  the  middle  of  the  terri- 
tory which  is  to  be  depicted.  All  distances  on  the  Vertical  Cylin- 
der are  then  retained  in  perspective  exactly  as  measured.  Our 
custom  is  to  varify  the  Focal  Distance  by  making  sure  that  the  Ver- 
tical Cylinder  always  lies  in  front  of  the  territory  to  be  drawn. 
Then,  any  distances  measured  on  the  cylinder  are  increased  as 
many  fold  as  we  desire  the  scale  of  our  perspective  to  be. 

This  Constant  Focal  Distance  is  also  maintained  by  the  French 
when  making  their  One  Point  perspective. 

In  Plate  XVIII,  we  have  two  plans,  one,  two  and  one-half  times 
the  scale  of  the  other.  In  each  case  the  Balloon  Position  G is  equal 
to  3.3  7 5 m away  from  the  first  line  of  our  territory.  Regardless 
of  the  difference  in  scales  of  the  two  maps  we  have  placed  our 
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PLATE  XVIII.  THE  FRENCH  METHOD. 


Vertical  Planes  a distance  of  3 cm  from  the  Balloon  Position,  in 
each  case.  On  the  left-hand  plan  the  two  points  “a”  and  ‘‘b”  are 
projected  back  to  the  Vertical  Plane.  On  the  right-hand  plan  the 
two  points  '‘o”  and  “k”  are  projected  up  to  the  Vertical  Plane. 
The  representations  in  perspective  of  the  two  points  ‘‘a”  and  “b” 
in  the  l/2S0,0b0  map  are  equal  to  the  representations  in  perspec- 
tive of  the  two  points  “a”  and  “b”  of  the  l/l50,000  map.  There- 
fore, regardless  of  the  difference  in  scale  of  the  maps  from  which 
one  works,  equal  units  of  the  terrain  will  be  depicted  alike  in  per- 
spective, provided  the  Focal  Distances  remains  constant.  This  is 
the  French  system  of  scales. 

III.  PROBLEM  NO.  9. 

To  color  the  last  two  problems  in  Cylindrical  Perspective. 
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AERIAL  PHOTOGRAPHY 
LECTURE  1. 

The  Use  of  Aerial  Photographs. 

I.  The  Importance  of  Aerial  Photographs  as  a Source  of  Infor- 

mation. 

II.  The  Necessity  for  Close  Study  of  Aerial  Photographs. 

III.  Keeping  Track  of  the  Enemy’s  Changing  Methods  of 

Defense. 

IV.  The  Use  of  Aerial'  Photographs  in  the  Balloon  Basket. 

V.  The  Use  of  Aerial  Photographs  Before  the  Battle. 

(A)  General. 

(B)  Discovering  Infantry  Organizations. 

(C)  Discovering  Artillery  Positions. 

(D)  Adjusting  Practice  Barrages. 

VI.  The  Use  of  Aerial  Photographs  During  the  Battle. 

(A)  Searching  for  Infantry  Organizations. 

(B)  Searching  for  Battery  Positions. 

VII.  The  Use  of  Aerial  Photographs  After  the  Battle. 

(A)  To  Disclose  Positions  of  the  Lines. 

VIII.  Use  of  Aerial  Photographs  to  Disclose  Activity  in  the  Back 

Areas, 

(A)  Discovering  Aviation  Fields  and  Balloon 

Camps. 

(B)  Discovering  Dumps  and  Concentration  Points. 
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I.  The  Importance  of  Aerial  Photographs  as  a Source  of  Infor- 

mation. 

Aerial  photography  is  an  outgrowth  of  trench  warfare.  It  has 
been  greatly  developed  and  constitutes  one  of  the  principal  sources 
of  information  concerning  the  enemy.  It  enables  us  to  study  his 
organization  as  a whole  and  in  detail  and  oftentimes  even  to  pre- 
dict his  plans. 

The  enemy  realizes  the  importance  of  aerial  photographs 
and  tries  to  make  the  study  difficult.  Clever  camouflage,  a multi- 
plicity of  organizations,  and  false  works  are  some  of  the  ruses 
used. 

Sometimes  the  study  of  photographs  will  be  advantageously 
supplemented,  checked,  and  often  borne  out  by  other  sources  of 
information  (terrestrial  and  aerial  observation,  reports  from  pa- 
trols, information  obtained  by  questioning  prisoners,  observation 
of  flashes  from  the  enemy  guns,  direction  of  reports  from  hostile 
fire,  etc.)  But,  in  case  of  slightly  different  information  or  data, 
the  photograph  will  almost  always  settle  the  discrepancy.  Errors 
of  50  M.  in  observation  are  checked  by  the  use  of  photographs. 

II.  The  Neccessity  for  a Close  Study  of  Aerial  Photographs. 

Hence,  all  those  who  collect  data,  check  them  or  utilize 
them,  must  be  able  to  read  and  interpret  the  aerial  photographs 
which  are  furnished  them  in  various  forms  by  the  Aerial  Pho- 
tography Section.  This  is  the  case  with  balloon  observers.  Two 
copies  at  least  of  every  photograph  of  the  sector  should  be  fur- 
nished, one  for  use  in  the  air  and  one  on  the  ground.  Special 
photographs  will  be  taken  on  request. 

III.  Keeping  Track  of  the  Enemy’s  Changing  Methods  of  Defense. 

The  principles  that  the  enemy  follows  in  conducting  defen- 
sive combat  are  fundamental  and  indispensable  to  our  General 
Staff.  These  principles  change  as  time  goes  on,  but  aerial  pho- 
tography and  information  from  prisoners,  observers,  etc.,  do  not 
permit  them  to  go  long  unnoticed.  The  difficulties  that 
the  officers  who  interpret  the  photographs  encounter,  grow 
greater  and  greater,  but  in  any  case  their  difficulties  are  less  than 
those  of  the  enemy,  who  has  to  change  his  whole  system  of 
defense. 

A review  of  the  German  defensive  principles  since  the  out- 
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break  of  the  war  shows  a complete  evolution.  The  combat 
in  ar  far  the  first  line  has  become  the  combat  in  zones  of  combat. 
The  causes  that  led  to  this  evolution  were: 

1.  Desire  to  economize  the  forces. 

2.  Desire  to  reduce  the  losses. 

3.  Desire  to  utilize  the  terrain  to  the  greatest  advantage. 
The  results  as  shown  in  the  defensive  system  of  the  enemy  are: 

1.  Utilizing  counter-slopes  to  the  greatest  degree. 

2.  Organization  of  extensive  fortified  zones  composed 

of  many  positions  placed  one  in  rear  of  the 
other  and  solidly  organized. 

3.  Covering  all  the  ground  by  machine  guns  that  can 

bring  fire  to  bear  from  the  flank,  and  with 
dugouts  that  form  the  backbone  of  all  the 
infantry  lines  of  combat. 

4.  Echelonning  the  troops  in  depth.  Few  troops  in 

the  first  line,  placing  as  many  as  possible  in 
smaller  concrete  dugouts,  the  mine-gallery 
dugouts  being  reserved  for  the  lines  in  the 
rear. 

5.  Employment  to  a large  extent  of  communication 

trenches  organized  for  defense,  especially  at 
the  ends  of  sectors. 

6.  Execution  of  the  works  in  order  of  their  urgency, 

placing  of  the  lines,  network  of  entanglements, 
narrow  gauge  railways,  flanking  organizations 
and  dugouts  (the  backbone  of  the  position), 
observation  posts,  posts  of  command,  supple- 
mentary defenses,  munition  depots,  drainage 
systems,  etc. 

IV.  The  Use  of  AeHal  Photographs  in  the  Balloon  Basket. 

When  actually  working  in  the  balloon,  the  observer  should 
tend  to  rely  as  much  on  his  photographs  as  on  his  map,  and  to  this 
end  he  has  a complete  set  of  the  latest  photographs  of  the  entire 
sector  with  him  in  the  basket.  He  should  never  take  on  a shoot 
on  a target  without  thoroughly  examining  on  the  photograph  the 
position  of  the  target,  and  its  relation  to  the  other  defined  points, 
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many  of  which  he  will  see  on  the  ground  and  on  the  photograph, 
but  not  on  his  map. 

Vertical  photographs  (photographs  taken  from  a point 
directly  over  the  object)  bring  distant  country  under  the  observ- 
er's eye.  They  enable  the  observer  to  transplant  the  visual  im- 
pression of  an  object  many  kilometers  distant  to  a point  only  a 
few  hundred  meters  distant,  permitting  a microscopic  study  of 
the  section  of  territory. 

In  addition  the  photographs  permit  one  to  situate  exactly 
objects  whose  positions  have  only  been  seen  approximately.  For 
example,  batteries  may  be  seen  by  a flash  or  by  smoke  arising 
from  a wood.  Or  smoke  may  disclose  the  approximate  position 
of  a railway  or  cantonment.  In  each  of  these  cases  the  exact 
location  of  the  object  can  be  located  on  the  photograph. 

Photographs  permit  one  to  recognize  things  about  which  there 
is  doubt.  A village  may  be  almost  completely  concealed  by  a hill 
except  for  its  steeple.  By  determining  the  shape  of  the  steeple 
from  the  photograph  and  finding  the  same  steeple  by  the  use  of 
glasses  in  the  balloon  basket,  the  town  in  defilade  can  be  definitely 
located. 

Photographs  permit  one  to  discover  the  weak  places  in  a sec- 
tor. It  is  often  advantageous  when  adjusting  artillery  fire,  to 
direct  the  preliminary  fire  on  a point  that  is  not  the  main  target. 
Instead  of  wasting  the  shells  on  a chimney  in  an  empty  field,  it 
is  far  better  to  choose  a weak  point  in  the  enemy's  organization. 
Examples  are:  where,  on  the  photograph,  converging  tracks  show 
that  much  traffic  has  to  pass  over  a narrow  bridge,  or  a point  in  a 
thick  woods  where  traffic  has  to  pass  and  cannot  deviate  from 
the  main  road. 

Photographs  also  permit  one  to  adjust  fire  on  things  one  can- 
not see.  A battery  may  be  concealed  in  a woods,  but  by  making 
use  of  photographs  the  shape  of  the  woods  can  be  ascertained  and 
the  fire  directed  against  this  cover. 

Finally,  photographs  permit  the  finding  of  all  the  details  of 
the  enemy  trench  organizations  which  map  co-ordinates  cannot 
give  with  sufficient  exactitude;  34.63  might  be  the  co-ordinates 
of  a machine  gun  emplacement,  but  34.63  might  be  either  on  the 
northern  or  southern  edge  of  a traverse  in  the  trench.  The  pho- 
tograph will  reveal  the  exact  position  of  the  machine  gun.  Oblique 
photographs  serve  as  an  intermediate  stage  between  the  balloon 
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observer  and  the  vertical  photograph.  Oblique  photographs  give 
the  advantage  of  relief  which  shows  up  in  spite  of  camouflage. 
This  is  often  useful  in  revealing  the  positions  of  dugouts  on 
counter  slopes,  batteries  in  woods,  observation  posts  in  trenches, 
etc. 

V.  The  Use  of  Aerial  Photographs  Before  the  Battle. 

(A)  General.  When  the  aspect  of  a sector  begins  to  change 
and  the  work  becomes  more  complex  in  the  interval  of  time  pre- 
ceding the  battle,  photographs  come  into  their  own.  They 
assist  the  observer  to  learn  the  characteristics  of  the  sector  so 
well  that  any  change  or  increase  in  activity  is  at  once  revealed. 

A systematic  study  is  made  of  the  changing  defensive  posi* 
tions  of  the  enemy,  setting  forth  the  points  of  strong  and  weak 
resistance,  the  placing  of  reserves,  and  the  probable  points  of 
counter  attacks. 

(B)  Discovering  Infantry  Organizations.  Not  only  the  de- 
tails of  the  trench  system  such  as  new  infantry  works,  dugouts, 
communication  trenches,  minenwerfer  emplacements,  ^re  re- 
vealed on  the  photographs,  but  also  the  sectors  allotted  to  each 
enemy  division,  each  regiment,  each  battalion  and  each  company. 
This  includes  the  limits  of  the  first  line  for  each  of  these  units,  the 
echelonning  of  the  troops  in  depth,  the  positions  of  canton- 
ments used  as  rest  billets,  etc.,  the  centers  of  resistance,  the  posi- 
tions of  reserves  of  the  division  and  even  the  lines  used  by  the 
divisions  charged  with  executing  counter-attacks. 

(C)  Discovering  Artillery  Positions.  New  battery  emplace- 
ments, changes  in  the  positions  of  batteries  and  the  new  disposi- 
tions that  result,  reinforcement  of  the  anti-aircraft  defense,  the 
existence  of  a number  of  temporarily  unoccupied  battery  emplace- 
ments, or  spurs  constructed  on  railway  lines  for  railway  mounted 
artillery,  are  first  discovered  on  photographs. 

(D)  Adjusting  Practice  Barrages.  Barrages  which  are  fired 
some  time  before  the  assault  takes  place,  for  the  purpose  of  de- 
termining the  proper  data  for  the  most  efficient  curtain  of  fire, 
are  called  “Practice  Barrages.’'  To  be  sure  that  the  barrage 
formed  by  different  batteries,  or  groups  of  batteries,  join  each 
other  and  are  parallel  and  not  too  near  our  own  front  line,  photo- 
graphs are  taken  of  these  practice  barrages,  and  are  of  the  greatest 
value. 
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VL  The  Use  of  Aerial  Photographs  During  the  Battle. 

(A)  Searching  for  Infantry  Organizations.  Aerial  Photo- 
graphs, if  valuable  during  the  period  of  preparation,  are  no  less  so 
in  the  course  of  the  battle.  They  facilitate  the  control  of  the 
destructive  fire,  and  the  determining  of  the  progression  of  our 
infantry  in  the  zone  of  shell  holes,  new  works  of  the  enemy,  their 
successive  defense  lines,  and  emplacements  of  reserves. 

(B)  Searching  for  Battery  Positions.  In  the  course  of  a 
great  battle  the  ordinary  battery  emplacements  can  no  longer  ful- 
fill their  tactical  mission.  Often  many  are  captured  so  that  the 
Germans  remove  the  guns  and  scatter  the  pieces  unprotected 
over  a wide  area. 

Isolated  pieces  in  an  open  field,  very  soon  after  they  are 
placed,  can  be  discovered  most  easily  by  observers  who  can  see 
the  terrain. 

But,  if  the  situation  becomes  stabilized,  one  can  see  on  the 
photographs  improvised  dugouts,  horse-shoe  shaped  breastworks, 
or  the  traces  of  circulation  left  by  the  inevitable  supply  trains. 

VII.  The  Use  of  Aerial  Photographs  After  the  Battle. 

(A)  To  Disclose  Positions  of  the  Lines.  At  the  end  of  the 
combat,  it  is  important  to  fix  exactly  the  respective  positions  of 
the  lines.  It  is  the  purpose  of  the  panels  and  flash  pans  to  do 
this,  and  aerial  photographs  often  confirm  the  locations  obtained 
in  this  way.  But,  generally,  it  is  only  some  hours  after  an  attack, 
and  even  the  next  day,  that  the  photographs  show  the  changes 
in  the  terrain  and  the  position  of  the  lines. 

VIIL  Use  of  Aerial  Photographs  to  Disclose  Activity  in  the  Back 
Areas. 

(A)  Discovering  Aviation  Fields  and  Balloon  Camps.  Photo- 
graphs permit  the  discovery  of  the  exact  location  of  aviation 
fields  and,  rarely,  balloon  beds. 

The  large  hangars  have  almost  disappeared;  little  tents  of  the 
shape  of  a polygon  are  characteristic. 

Only  occasionally  does  one  see  the  landing  T. 

(B)  Discovering  Dumps  and  Concentration  Points.  Supply 
dumps,  ammunition  dumps  and  concentration  points  are  all  plainly 
visible  on  photographs. 
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LECTURE  II. 

Combining  Photography  and  Map  Reading. 

I.  The  Relation  Between  Photography  and  Map  Reading. 

(A)  Why  it  is  Necessary  to  Correct  Maps  from 
Aeroplane  Photographs. 

(B)  Value  of  the  Map. 

(C)  The  Value  of  the  Detail  Shown  on  Aerial 

Photographs. 

(D)  Aerial  Photographs  as  an  Aid  to  Understanding 

the  Limitations  of  Maps. 

11.  Daily  Correction  of  the  Map. 

III.  Details  that  Have  to  be  Changed  Most  Often  on  the  Map. 

IV.  Comparison  of  Old  Photographs  with  New  Ones  of  the  Same 

Area. 

V.  Details  of  Correcting  Maps  from  Aerial  Photographs. 

(A)  Orienting  the  Photograph. 

1.  With  Respect  to  Direction  of  Light. 

2.  With  Respect  to  the  Map. 

(B)  Determining  the  Scale  of  the  Photograph  from 

the  Comparison  of  Measurements. 

(C)  Conventional  Signs  Used  in  Correcting  Maps. 
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I.  The  Relation  Between  Photography  and  Map  Reading. 

(A)  Why  it  is  Necessary  to  Correct  Maps  from  Aerial  Photo- 
graphs. 

The  accuracy  of  balloon  observation  depends  to  a very  large 
degree  on  a close  study  of  aerial  photographs.  A map  cannot  be 
perfect  and  most  maps  in  use  do  not  aspire  to  be  anything  like 
perfect. 

Often  the  best  means  for  locating  something  which  the 
observer  has  seen  (the  means  may  be  a hedge  or  isolated  tree),  is 
not  on  the  map,  and  he  is  forced  either  to  abandon  the  search  for 
the  desired  object  or  else  locate  the  unplaced  object  approximately 
What  is  a far  more  important  problem,  he  is  sometimes  unable  to 
find  the  target  in  the  country  because  he  has  no  sufficiently  accu- 
rate point  of  reference. 

There  is  nothing  in  the  observer’s  view  which  is  not  on  aerial 
photographs,  and  obviously  the  only  way  to  overcome  the  diffi- 
culty is  to  put  in  accurately  on  the  balloon  map  from  a photo- 
graph anything  which  the  observer  needs  and  which  has  been  left 
out.  The  balloon  observer  who  requires  something  for  himself 
must  be  able  to  make  it  himself,  and  in  this  case  the  only  way  he 
can  supply  his  needs  is  by  studying  the  photographs  carefully,  and 
by  studying  them  over  and  over  again. 

(B)  Value  of  the  Map. 

On  the  other  hand,  a contour  map  of  the  ground  covered  by 
the  photograph  should  be  used  in  conjunction  with  an  aerial  pho- 
tograph to  assist  in  the  study  and  interpretation  of  the  photograph. 
In  actual  practice  the  map  will  have  our  first  lines  and  nearly  all 
of  the  enemy’s  lines,  plainly  marked.  In  this  way  we  can  clear  up 
any  doubt  which  may  exist  as  to  the  position  of  the  enemy  lines 
in  relation  to  our  own,  and  in  addition  locate  the  general  contours 
of  the  country,  which  are  sometimes  confused  on  a vertical  pho- 
tograph. 

(C)  The  Value  of  the  Detail  Shown  on  Aerial  Photographs. 

Over  and  above  a comparison  of  the  detail  of  the  map  with 

the  photograph  it  is  quite  easy,  when  looking  at  a photograph,  as  it 
is  when  looking  at  the  view  itself,  to  identify  the  broad  features 
and  to  miss  a number  of  finer  points  which  tell  one  a good  deal. 
The  more  one  handles  aerial  photographs,  the  more  one  learns  to 
translate  what  they  say. 
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(D)  Aerial  Photographs  as  an  Aid  to  Understanding  the 
Limitations  of  Maps. 

The  study  of  aerial  photographs  helps  one  to  break  away 
from  the  false  idea  that  nothing  exists  which  is  not  on  a 
printed  map,  and  that  the  true  shape  of  a thing  is  the  shape  on 
the  map. 

The  map,  after  all,  only  records  the  line  shape  in  plan  by  a 
series  of  conventional  signs.  In  an  active  sector  it  is  very  diffi- 
cult, especially  since  the  detail  is  very  crowded,  to  visualize  the 
map,  to  form  any  idea  of  what  shape  the  country  will  take  as  a 
result  of  horizontal  distortion  or  how  much  of  it  is  really  visible. 

To  sum  up:  The  map  leaves  out  a good  deal.  The  vertical 
photograph  shows  everything,  but  does  not  show  it  in  perspec- 
tive. Perspective  alters  with  position  and  light.  The  only  thing 
to  do  is  to  study  both  against  the  country  and  the  map 
against  the  photographs,  but  it  is  further  necessary  to  study  the 
photograph  against  the  country.  This  can  be  done  by  putting 
as  much  of  the  visible  country  on  the  map  as  possible  and  by 
taking  the  photographs  into  the  balloon  basket  and  by  comparing 
the  ordinary  with  the  oblique  or  panoramic  photographs. 

II.  Daily  Correction  of  Map. 

The  battle  maps  should  be  kept  up  to  date  daily  by  the  observ- 
ers, utilizing  the  photographs  furnished  by  the  aeroplane  squad- 
rons. A little  work  every  day  makes  strictly  accurate  maps  avail- 
able for  instant  use. 

III.  Details  That  Have  to  Be  Changed  Most  Often  on  the  Map. 

This  daily  work  will  consist  mostly  of  adding  elements  of 
trenches,  batteries,  railroads,  and  on  a good  map  these  additions 
should  be  very  exact.  Parts  of  woods  are  often  destroyed  by  shell 
fire  or  cut  down,  altering  their  shape  considerably.  Orchards  or 
enclosures  around  villages  are  often  inaccurate.  Trees  near  bat- 
teries are  very  important. 

Similarly  delete  on  your  map  any  detail  that  cannot  be  seen 
on  the  photograph,  such  as  trees  or  houses  destroyed  by  shell- 
fire. 

It  is  of  great  importance  to  fill  in  on  the  map  all  marks  of 
circulation,  such  as  tracks,  paths,  etc.,  as  shown  on  the  photo- 
graph. These  are  usually  very  conspicuous  from  the  balloon,  as 
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a general  rule  more  conspicuous  than  the  main  roads  themselves. 
If  a track  runs  parallel  to  a main  road  which  is  not  plainly  visible 
from  the  balloon,  the  track  can  be  easily  mistaken  for  the  main 
road. 

Where  there  are  fields  either  plowed  or  under  cultivation, 
which  stand  out  prominently  from  the  immediate  surrounding 
country,  they  can  be  carefully  marked  on  the  map,  as  the  various 
kinds  of  cultivations  show  up  most  conspicuously  from  the  bal- 
loon. Find  all  these  things  from  the  balloon.  This  is  invaluable 
work.  When  you  are  sure  you  can  see  the  landmarks,  make  a 
note  to  that  effect. 

IV.  Comparison  of  Old  Photographs  With  New  Ones  of  the  Same 

Area. 

Frequent  comparison  should  be  made  with  former  photo- 
graphs of  the  same  area,  as  only  thus  is  it  possible  to  detect  small 
changes.  (For  this  purpose,  a systematic  method  of  filing  photo- 
graphs is  essential.) 

In  general,  do  not  be  content  to  study  the  most  recent  pho- 
tographs. It  is  necessary  to  compare  even  the  most  out-of-date 
photographs  to  fully  understand  changes  that  have  taken  place.  An 
enemy  work  is  always  most  conspicuous  when  in  process  of  con- 
struction, but  three  weeks  later,  camouflage,  both  artificial  and 
natural,  may  have  removed  all  traces  of  the  work.  In  a case  like 
this  the  photograph  taken  at  an  earlier  date  will  serve  to  fix  the 
now  invisible  emplacement  exactly. 

V.  Details  of  Correcting  Maps  from  Aerial  Photographs. 

(A)  Orienting  the  Photograph. 

1.  With  Respect  to  the  Light. 

In  examining  aerial  photographs  the  first  thing  to  do  is  to  as- 
certain the  direction  of  light.  The  general  direction  is  easily  de- 
duced by  noting  the  time  the  photograph  was  taken  and  the  north 
arrow  on  the  photograph.  To  ascertain  the  direction  more  exactly, 
search  the  photograph  for  some  object  that  projects  vertically  from 
the  ground,  and  note  the  direction  the  shadow  is  cast.  Then 
orient  the  photograph  so  that  the  source  of  light  (window  or 
light)  is  in  the  same  position  as  the  sun  at  the  moment  of  expo- 
sure. The  photograph  should  then  be  held  so  that  the  shadows 
will  fall  towards  one.  (Fig.  l) 

This  procedure  is  necessary  to  make  the  photograph  give 
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the  impression  of  relief  as  it  actually  is.  An  object  may  appear 
covex  or  concave  otherwise.  A shell-hole  will  become  a mound, 
or  vice-versa,  according  to  the  shadow. 

2.  With  Respect  to  the  Map. 

Always  orient  the  photograph  so  that  you  are  looking  at  the 
map  and  photograph  from  the  same  direction.  The  simplest 
method  of  doing  this  is  to  find  the  north  arrow  on  the  map  and 
the  corresponding  arrow  on  the  photograph,  and  turn  the  photo- 
graph until  the  two  arrows  are  parallel  and  pointing  the  same 
way.  After  this  is  done,  it  is  necessary  to  ascertain  the  position 
of  the  photograph  on  the  map. 

(B)  Determining  the  Scale  of  the  Photograph  from  the 
Comparison  of  Measurments. 

Having  ascertained  the  position  of  the  photograph  on  the 
map,  one  should  determine  the  average  scale  of  the  photograph 
by  comparing  the  distance  between  two  fixed  points  on  the  map 
with  the  corresponding  points  on  the  photograph.  In  this  connec- 
tion it  should  be  noticed  that  if  the  photograph  is  of  the  oblique 
or  panoramic  type,  distortions  on  the  picture  will  make  this 
method  of  determining  the  scale  impracticable.  A unit  of  length, 
such  as  lOOm,  may  be  indicated  by  drawing  an  ink  line  of  the 
proper  length  on  the  print. 

(C)  Conventional  Signs  Used  in  Correcting  Maps  or  Anno- 
tating Photographs.  (Fig.  2.) 

On  every  sheet  or  photograph  bearing  interpretation,  a legend 
of  the  conventional  signs  used  should  be  clearly  shown. 

(D)  Annotation  of  Photographs  and  Maps. 

If  photographs  are  annotated,  care  must  be  taken  to  avoid 
doing  so  until  the  photograph  has  been  thoroughly  studied  and 
then  only  in  such  a way  as  not  to  obliterate  detail. 

The  annotation  of  photographs  may  be  classified  as  follows: 

1.  Interpretation  on  Paper.  In  this  case,  interpretation 
should  be  shown  by  the  attachment  of  a slip  of  tracing  paper  to 
the  photograph,  and  by  marking  on  this  the  various  objects  to 
which  it  is  desired  to  call  attention. 

Discrimination  should  be  made  between  objects  actually  iden- 
tified and  those  located  from  prisoners’  statements  or  otherwise. 

2.  Markings  to  Show  New  Works.  When  marking  up  a 
photograph  rapidly  to  call  attention  to  new  work,  the  conven- 
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tional  signs  noted  above  are  marked  in  ink  on  the  back  of  the 
print  directly  under  the  object,  or  directly  beside  the  object  on 
the  front  of  the  print. 

3.  Locations.  The  names  of  the  topographical  features, 
villages,  trenches,  or  roads,  and  map  co-ordinates,  should  be 
inserted  sparingly  on  vertical  photographs,  but  more  extensively  on 
oblique  or  panoramic  photographs  in  order  to  facilitate  identifica- 
tion and  comparison  with  the  map. 

When  annotating  a photograph,  the  conventional  sign  should 
be  written  clear  of  the  object  on  the  photograph,  with  an  arrow 
leading  down  from  the  horizon,  pointing  to  the  object. 

When  correcting  a map  or  keeping  it  up  to  date,  the  map 
should  be  increased  to  a good  working  size  on  which  it  is  possible 
to  put  in  details  which  retain  their  relative  values.  To  do  this, 
divide  the  photograph  into  squares  to  scale,  and  divide  the  large 
scale  map  into  corresponding  squares.  Place  in  the  corresponding 
squares  on  the  map  all  details.  For  convenience  in  the  basket  the 
large  scale  map  is  divided  into  squares,  and  each  square  kept 
up-to-date  by  a few  minutes  work  each  day. 
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LECTURE  III. 

First  Principles  of  Interpreting  Aerial  Photographs. 

I.  The  Purpose  of  Interpretation. 

II.  Types  of  Photographs. 

(A)  Panoramic. 

(B)  Vertical. 

(C)  Special  Types  of  Photographs. 

III.  The  Examination  of  Photographs. 

(A)  The  Effect  of  Shadows. 

(B)  General  Appearance  of  Objects  on  Aerial  Pho- 

tographs. 

(C)  The  Method  of  Study. 
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I.  — The  Purpose  of  Interpretation. 

The  purpose  of  interpretation  is  to  determine  the  nature,  the 
value  and  the  importance  of  the  works  and  various  elements  of 
the  organization  of  the  enemy,  visible  on  the  photographs.  All  of- 
ficers who  receive  photographic  prints  should  study  them  and 
try  to  interpret  them. 

II.  — Types  of  Photographs. 

There  are  three  general  types  of  aerial  photographs. 

(A)  Panoramic  photographs,  which  give  a view  of  the  whole 
of  a sector  up  to  the  horizon  (general  nature  of  the  terrain, 
lines  of  trenches,  routes  of  circulation,  etc.)  or  photographs 
taken  at  a low  altitude  with  a lens  that  has  great 
magnifying  power,  and  covering  a small  amount  of  territory.  They 
aid  in  giving  an  understanding  of  the  details  of  slopes,  etc.,  bring 
banks  and  hollow  roads  into  relief,  reveal  crests,  embrasures  and 
other  works  that  escape  the  vertical  photographs;  they  are  par- 
ticularly valuable  for  infantry  about  to  make  an  attack.  In  certain 
cases  these  views  should  be  taken  from  in  rear  of  a hostile 
trench  looking  toward  our  lines  to  see  the  details  of  a parapet 
(entrances  to  shelters,  etc.)  the  organization  of  an  obstruction  that 
cuts  off  our  view,  etc.  The  camera  is  tilted  instead  of  pointing 
straight  down  in  the  case  of  vertical  photographs. 

(B)  Vertical  photographs,  which  give,  according  to  the  alti- 
tude and  the  focus  of  the  camera,  that  is  to  say,  according  to  the 
scale,  more  or  less  detail.  In  this  case  the  camera  is  pointed 
straight  down. 

Photographs  taken  at  a time  when  snow  is  on  the  ground  are 
particularly  important  for  the  study  of  paths,  entanglements, 
camouflage,  and  shelters. 

(C)  Special  Types  of  Photographs. 

1.  Assembled  photographs,  or  “Mosaics,”  are  useful  for  giv- 
ing a comprehensive  view  of  ground,  and  can  be  readily  com- 
pared with  isolated  photographs  taken  later. 

2.  Stereoscopic  photographs  have  now  come  into  general  use 
and  are  of  the  greatest  value  in  determining  detail  not  easily  seen 
on  the  ordinary  vertical  photograph,  such  as  the  comparative  relief 
of  different  objects. 

Stereoscopic  oblique  photographs,  which  show  undulations  of 
ground,  however  small,  are  very  valuable  in  the  study  of  ground 
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prior  to  an  offensive,  and  should  be  used  in  conjunction  with  the 
map  to  discover  features  of  tactical  importance  which  may  not  be 
shown  on  the  map. 

III. — The  Examination  of  Photographs. 

(A)  Effect  of  Shadows. 

A thorough  familiarity  with  the  effect  of  shadows  is  an  abso- 
lute essential  for  the  correct  study  and  easy  interpretation  of 
aerial  photographs.  A careful  examination  of  the  shape  and 
length  of  the  shadow  cast  by  an  object  not  only  discloses  the  na- 
ture and  size,  but  affords  a valuable  basis  for  estimating  the  di- 
mensions of  other  objects  shown  on  the  photograph.  The  ac- 
companying sketches  illustrate  simple  examples  of  shadows. 
(Fig.  4). 

Interpretation  is  based  on  the  study  of  the  general  aspect  of 
forms,  shadows  and  reliefs.  The  impression  of  the  form,  begin- 
ning at  the  edge  of  the  relief,  is  given  by  the  shadow.  Shadows  are 
of  two  kinds:  1.  The  shadow  proper,  which  is  that  on  the  side 
of  the  object  opposite  the  light.  2.  The  shadow  cast,  that  is  to 
say,  the  shadow  that  the  object  produces  on  the  ground  or  on  a 
neighboring  object. 

More  or  less  amounts  of  shadow  and  of  light  on  the  differ- 
ent parts  of  an  object  determine  their  value.  The  average  value 
will  be  more  or  less  clear,  according  to  whether  the  proportion  of 
luminous  areas,  with  respect  to  shadowed  areas,  will  be  consider- 
ably more. 

Thus  proportion  varies  for  the  observer  with:  l.  The  inten- 
sity of  the  light.  Shadows  are  always  easily  visible.  The  con- 
trasts between  the  light  and  dark  areas  become  very  pronounced 
on  a clear  day.  It  is  then  that  the  forms  of  objects  shape 
themselves  most  clearly  in  the  background.  2.  The  distance  of 
the  observer.  A short  distance  away,  the  stronger  the  light, 
the  more  the  shadow  is  transparent  and  clear.  That  depends  on 
the  fact  that  one  can  see  all  the  objects  situated  in  the  shadow, 
because  each  one  diffuses  light  from  its  particles  and  even  reflects 
it  if  there  are  smooth  surfaces.  Under  these  conditions  the  out- 
line of  the  shadows  are  very  blurred  and  badly  defined. 

At  an  average  distance,  the  details  disappear.  The  rays  re- 
flected and  diffused  by  the  particles  escape  the  eye.  The  shadow 
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appears  more  opaque,  its  outline  is  less  clear,  and  its  grayish 
quality  reaches  a maximum. 

If  the  body  of  atmosphere  pierced  by  the  rays  is  thicker,  the 
contrasts  of  light  and  shade  become  notably  less.  Light  areas 
become  darker  and  dark  areas  become  lighter.  However,  their 
outline  is  clear  at  least  when  the  weather  is  good  and  the  atmo- 
sphere clear,  as  long  as  one  can  distinguish  the  object. 

(B)  General  Appearance  of  Objects  on  Aerial  Photographs. 

A photograph  reduces  the  earth  to  a pattern  of  tones  ranging 
from  dark  to  light.  This  ground  pattern  is  produced  by  color 
which  is  enormously  modified  by  light  and  shade.  Embankments 
and  hollow  places  produce  shadow,  of  course,  but  in  connection 
with  light  and  shade,  it  should  be  understood  that  objects  need  not 
be  of  dark  color  to  be  photographed  dark.  The  registration  of  the 
impressions  of  objects  in  a series  of  values  ranging  from  white  to 
black,  passing  through  the  whole  series  of  grayish  shades,  may 
vary  essentially  as  the  photographic  plates  and  their  nature; 
orthochromatic  or  non-orthochromatic. 

Two  colors  that  seem  identical  to  the  eye  may  appear  entirely 
different  on  a picture,  no  matter  what  film  is  used.  An  object  may 
be  light  colored  and  in  full  sunlight  and  yet  the  quality  of  its 
surface  may  be  such  that  enough  shadow  is  contained  to  photo- 
graph dark.  The  most  important  factor  in  determining  shadow, 
excepting  contours  and  cavities,  is  texture.  An  irregularity  or 
roughness  of  surface  produces  shadow,  and  any  flattening  down 
reduces  it. 

For  example,  when  grass  is  seen  from  above,  it  contains  so 
much  shadow  that  it  photographs  dark.  Very  little  treading  down, 
however,  reduces  the  amount  of  shadow  and  causes  a light  track 
to  appear  on  the  photograph.  In  the  case  of  ripe  crops  their 
shadow  is  often  counteracted  by  their  color,  and  a light  tone  re- 
sults. Whenever  crops  have  been  blown  down  they  appear 
lighter  on  the  photograph.  Bare  earth,  when  dry,  is  fairly  light  in 
color.  Its  texture  does  not  contain  much  shadow,  and  therefore, 
photographs  light.  As  soon  as  the  earth  is  trodden  down  it  loses 
all  texture  and  photographs  much  lighter. 

It  is  necessary  also  to  form  an  idea  of  the  appearance  of  other 
objects  from  above,  and  to  realize  that  objects  will  not  appear 
under  their  usual  aspect  as  seen  from  the  ground.  This  is  due 
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to  the  fact  that  only  the  tops  of  the  objects  appear  on  the  photo- 
graph. (Fig.  4.) 

Every  opportunity  should  also  be  taken  of  studying  the  ground 
from  the  air. 

It  must  always  be  remembered  that  one  photograph  by  itself 
may  give  little  definite  information,  but,  read  in  conjunction  with 
other  photographs;  intelligence  submarines,  and  prisoners’  state- 
ments, much  valuable  information  of  either  a positive  or  negative 
character  may  be  obtained. 

(C)  The  Method  of  Study. 

Successful  interpretation  requires  methodical  and  detailed 
study.  The  whole  surface  of  a photograph  should  be  examined 
in  a logical  order,  but  it  is  necessary  to  distrust  the  imagination 
and  to  control  it  as  often  as  possible. 

In  the  study  of  aerial  photographs,  take  one  thing  at  a time. 
When  studying  hostile  battery  positions,  do  not  let  the  eye  or 
mind  wander  to  new  trench  works.  Concentrate  on  hostile  bat- 
tery positions. 

When  examining  photographs  systematically  with  the  aid  of  a 
pointer,  care  should  be  taken  not  to  mark  the  photograph. 

On  examining  photographs,  it  is  necessary  to  bear  in  mind 
every  possible  interpretation  of  any  particular  detail;  the  various 
probabilities  must  next  be  taken  into  account.  It  must  then  be 
determined  whether  there  is  sufficient  evidence  to  justify  a defi- 
nite decision. 

To  acquire  a thorough  knowledge  of  the  whole  of  a sector,  to 
take  account  of  the  defiladed  areas,  the  points  of  command,  etc., 
panoramic  photographs  or  vertical  photographs  taken  at  a late 
hour  in  the  day  (to  take  full  advantage  of  the  deep  shadows)  are 
exceedingly  valuable. 
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LECTURE  iV. 
Interpretation, 

I.  Trenches. 

II.  Organized  Shell  Holes. 

III.  Barbed  Wire. 
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I.  Trenches. 

Trenches  are  identified  on  photographs  by  the  characteristic 
lines  of  traverse  and  fire-bays,  showing  up  as  dark  and  light  lines, 
varying  with  the  direction  of  the  light.  (Fig.  4.) 

Dummy  or  incomplete  trenches  can  be  identified  by  the  com- 
parative absence  of  shadow. 

The  black  lines  are  caused  by  the  shadow  of  the  trench  proper, 
on  one  or  the  other  side  of  which  can  be  seen  piles  of  earth  which 
form  the  parapets  and  parados.  If  there  are  piles  of  earth  on  both 
sides  of  the  trench,  the  piles  toward  the  enemy  are  naturally  the 
most  important. 

The  extent  to  which  spoil  on  the  parapet  or  parados  is 
conspicuous  depends  on  the  nature  of  the  soil  and  the  newness  of 
the  work. 

Any  unusual  amount  of  spoil  should  be  scrutinized  carefully,  as 
it  may  indicate  subterranean  work. 

In  ground  where  the  normal  type  of  trench  can  not  be  con- 
structed, breastworks  must  be  looked  for;  a careful  study  of  the 
shadows  will  always  reveal  them.  (Fig.  4.) 

When  a trench  system  has  been  heavily  shelled,  the  previous 
contrasts  of  tone  rapidly  disappear,  and  the  interpretation  of  pho- 
tographs becomes  increasingly  difficult;  comparison  with  former 
photographs  will  then  help  to  determine  the  degree  of  destruction. 

The  enemy  has  lately  adopted  the  following  system  of  camou- 
flaging trenches.  The  trench  system  is  covered  over  and  the 
earth  removed  to  some  distance  during  construction,  with  the 
result  that  the  trenches  are  insignificant  or  practically  invisible  on 
a photograph.  Camouflaged  trenches  can  only  be  discovered  by  a 
careful  comparison  with  previous  photographs  of  the  same  area. 

Traces  of  trenches  are  varied.  Excepting  old  traces,  the 
dominant  type  is  the  trench  with  wide  traverses  (six  to  eight 
meters.) 

Other  types  of  traces  are: 

The  ‘‘Greek’’  type. 

The  broken  line, 

The  battlement, 

The  snake  trace. 

The  profile  of  the  trenches  has  been  modified.  The  trenches 
have  been  widened  (3m  20  to  3m  40.)  In  a certain  number  of 
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new  positions,  one  finds  extending  from  some  of  the  communi- 
cation trenches,  elements  of  trenches  that  do  not  form  a continu- 
ous line.  This  division  of  work  corresponds  to  the  enemy’s 
theory  of  dividing  their  works  into  zones. 

The  firing  step  is  the  normal  arrangement  in  the  trenches. 
Firing  niches  appear  rarely. 

The  trace  of  all  communication  trenches  should  be  followed 
carefully  to  find  out  the  fortified  parts  (firing  steps,  niches,  holes 
in  the  spoil),  the  parts  enfiladed  by  a battlement  in  a traverse  or 
by  a machine  gun  situated  outside  the  communication  trench  in  a 
dominating  position. 

Covered  communication  trenches  are  numerous  enough.  The 
traces  are  visible,  and  sometimes  the  ventilation  chimneys. 

II.  Organized  Shell  Hales. 

In  certain  sectors  we  find  in  the  interior  of  positions,  or  be- 
tween positions,  quite  extensive  shell-hole  organizations.  These 
are  of  two  distinct  forms. 

(a)  Shell  holes,  real  or  artificial,  placed  in  echelon,  in  stag- 
gered formation  surrounding  machine  gun  emplacements  outside 
the  trenches. 

(b)  Shell  holes,  often  square,  which  often  seem  shallow, 
grouped  in  pairs,  usually  on  high  ground  for  drainage  purposes. 

These  organizations,  which  one  can  only  study  on  large  scale 
photographs,  are  disclosed  by  the  spoil,  which  is  sometimes  scat- 
tered in  nearby  holes,  by  the  organization  itself,  by  tracks,  by  the 
material  left  on  the  side  or  in  the  holes,  by  a visible  entrance  to  a 
shelter  at  the  bottom,  or  by  a segment  of  communication  trench 
prolonged  underground. 

III.  Barl>ed  Wire. 

Accessory  defenses  are:  Barbed  wire,  cheveaux  de  frise  .(a 
wooden  or  metal  frame  on  which  wire  is  fastened)  and  abattis 
(felled  trees  or  similar  obstructions.)  The  aspect  of  the  network 
of  barbed  wire,  which  has  been  much  modified  since  the  end  of 
1916,  is  extremely  variable.  There  are,  first  of  all,  networks  that 
are  very  short  and  not  parallel  to  the  positions,  and  secondly, 
entanglements  in  curved  lines. 

Wire  shows  up  on  a photograph  as  a broad  line  varying 
in  tone  from  light  gray  to  almost  black,  according  to  the  newness 
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of  the  wire  and  the  contrast  with  the  color  and  texture  of  the 
ground.  The,  tracks  made  by  working  parties  are  often  visible 
along  either  side  of  a belt. 

As  ground  becomes  cut  up  by  bombardment,  wire  becomes 
increasingly  difficult  to  distinguish. 

The  absence  of  signs  of  wire  on  a photograph  must  not  neces- 
sarily be  taken  to  mean  that  no  wire  exists.  Oblique  photographs 
will  often  reveal  wire  which  does  not  cast  enough  shadow  to 
show  up  on  a vertical  photograph.  “Concertina”  wire  hardly 
shows  up  on  photographs  at  all. 

Wire  is  very  often  the  earliest  indication  of  a new  line  of 
defense. 

Networks  of  entanglements  are  placed  in  front  of  the  trenches, 
along  certain  communication  trenches,  around  closed  works  or 
centers  of  resistance,  around  batteries  and  emplacements  for 
reserves,  rarely  around  isolated  machine  guns,  often  in  the  rear 
between  positions  (in  the  latter  case,  it  is  where  there  is  a trace 
of  a new  organization,  or  an  obstacle  flanked  by  machine  guns 
that  must  be  found)  around  villages,  and  in  hedges  and  ditches. 

The  dominating  position  suitable  for  counter-attack,  often 
determines  the  location  of  the  zig-zag  paths  through  the  wire. 

It  is  almost  impossible  to  discover  entanglements  in  the  woods 
except  on  snow  photographs. 

One  should  watch  out  for  false  entanglements,  simulating 
lines  of  holes,  but  where  there  is  no  barbed  wire  there  will  be 
no  stakes.  The  zig-zag  paths  are  sometimes  concealed  by  stakes 
placed  between  the  barbed  wire  (their  aspect  is  slightly  different 
from  the  rest  of  the  entanglements.) 

One  can  measure  the  width  of  entanglements  but  can  judge 
as  to  their  nature  (ordinary  or  low  height)  only  on  excellent  pho- 
tographs, but  the  contact  patrols  can  supply  this  information. 

Cheveaux  de  frise  are  found  everywhere  in  old  organizations 
or  near  the  zig-zag  breaks  in  new  entanglements.  Their  aspect 
is  characteristic. 

On  large  scale  photographs,  abattis  can  be  seen. 

Other  types  of  entanglements  are:  Two  or  three  parallel 
lines  of  entanglements,  often  divided,  and  entanglements  in  geo- 
metrical forms  (triangles,  trapezoids.)  There  are  also  saw  tooth 
shaped  entanglements.  The  interpreter  should  try  to  determine 
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in  advance  what  points  are  most  carefully  defended,  where  the 
concealed  openings  or  points  of  passage,  where  breaks  in  the  con- 
tinuity of  the  wire  exist,  and  finally  the  relation  of  their  trace 
with  machine  gun  emplacements  and  the  lay  of  the  land  (slopes, 
defiles,  etc.) 
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LECTURE  V. 
Interpretation. 


1.  Machine  Gun  Emplacements. 

II.  Shelters. 

III.  Minenwerfer  (Trench  Mortars.) 


Page  28 


AERIAL  PHOTOGRAPHY 


1.  Machme  Gun  Emplacements. 

Recent  operations  have  shown  that  the  Germans  are  depending 
less  and  less  on  fixed  emplacements  in  the  trench  system.  On 
the  other  hand,  in  certain  quiet  sectors  of  the  western  front,  old 
types  of  machine-gun  emplacements  may  still  be  found. 

Machine  gun  emplacements  are  extremely  difficult  to  locate  on 
photographs,  which  should  be  mainly  used  to  corroborate  reports 
from  the  line  and  information  from  other  sources.  The  configu- 
ration of  the  ground  should  be  very  carefully  studied,  and  those 
sectors  of  the  line  which  obviously  offer  good  fields  of  fire 
should  be  specially  scrutinized. 

Machine  gun  emplacements  may  be  looked  for  in  a trench: 

(1)  Where  an  angle  occurs  in  the  trench  system,  or  a trav- 
erse is  constructed  so  as  to  bring  fire  to  bear  on  the  flank. 

(2)  Within  easy  reach  of  a communication  trench,  with 
dugouts  for  the  team  close  at  hand. 

The  covered  emplacement  may  be  discovered  by  a V-shaped 
mark  in  the  forward  edge  of  the  parapet,  where  the  latter 
has  been  cut  away  to  allow  the  gun  to  traverse.  At  the  back 
of  this  “V”  or  close  beside  it  in  the  trench,  if  the  emplace- 
ment is  entered  from  the  side,  may  be  found  a dark  spot  similar 
to  a dugout  entrance. 

The  open  emplacement  takes  the  form  of  a square  tray 
or  concrete  platform  let  into  the  parapet.  It  varies  in  appearance 
according  to  the  altitude  of  the  sun,  and  may  show  up  either  as 
a white  mark  with  a dark  edge  or  as  a comparatively  dark  square. 
The  latter  is  hard  to  distinguish  from  the  many  dark  cuts  in  the 
parapet,  which  may  be  sentry  posts  or  firing  recesses. 

Outside  the  trenches,  the  search  is  perhaps  easier,  but  as  a 
result  of  the  scattering  of  the  machine  guns,  it  remains  a very 
delicate  problem  and  necessitates  a minute  exploration  of  the 
whole  terrain  in  which  tactical  reasoning  plays  an  important  part. 

Contact  patrols  and  statements  from  prisoners  are  particu- 
larly valuable  for  studying  machine  guns. 

It  must  be  remembered  that  although  German  fortifications 
bristle  with  machine  guns  (and  trench  artillery)  these  being  one 
of  the  principal  and  often  almost  the  exclusive  defenses  of  the 
enemy,  many  of  the  guns  are  not  in  the  first  line. 

In  German  documents,  orders  are  given  to  place  at  least  So 
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per  cent  of  the  machine  guns  behind  the  second,  or  preferably 
behind  the  third  line  trenches,  trying  always  to  select  emplace- 
ments “which  have  a very  wide  field  of  fire,  or  can  at  the  very 
least  flank  the  position.” 

Small  paths,  paths  through  the  barbed  wire,  a bend  in  the 
barbed  wire,  the  aspect  of  the  terrain,  and  the  spoil,  may  indicate 
machine  guns. 

The  methodical  search  for  the  positions  should  have  as  its 
foundation  this  exceedingly  thorough  knowledge  of  the  ground 
acquired  from  the  map  and  from  stereoscopic  photographs,  using 
the  network  of  wire  as  a guide,  the  spacing  and  shape  of  which 
are  always  influenced  by  machine  guns.  Low  barbed  wire  is  a 
sure  sign  of  a position,  and  a pocket  in  the  barbed  wire  often 
faces  a machine  gun  emplacement.  Often  a lookout  post  will  be 
found  nearby,  in  the  trench,  or  at  the  end  of  a little  branch 
trench,  with  the  lookout  loophole  much  nearer  the  parapet  than 
the  machine  gun  loophole.  Machine  guns  will  also  be  found 
where  there  are  no  entanglements. 

Isolated  machine-gun  positions  may  be  recognized  by: 

A small  forward  sap  leading  to  an  emplacement  protected  by 
a semi-circle  of  wire. 

Excavations  behind  the  front  line  (these  are  often  connected 
by  underground  passages.) 

II.  Shelters. 

Small  concrete  shelters  are  numerous  in  the  first  trench  of 
the  most  modern  positions,  because  the  firing  line  can  be  manned 
more  readily  from  this  type  than  from  deep  dugouts.  Photo- 
graphs of  the  lines  taken  in  course  of  construction  reveal  a cer- 
tain number  of  small  shelters  in  rear  of  the  trenches,  and  even 
outside  the  trenches.  In  old  organizations,  concrete  shelters  used 
to  be  built  in  the  first  line  for  observers  and  machine  gunners. 

In  Flanders  the  constructions  are  echelonned  in  depth  (along 
roads,  in  farms,  etc.)  Concrete  shelters  are  particularly  numerous 
in  this  region  because  the  water  level  is  high. 

The  first  indication  of  a projected  line  may  often  be  given  by 
a line  of  shelters.  The  positions  of  these  dugouts  should  be  care- 
fully plotted,  as  in  subsequent  photographs  taken  after  the  trench 
has  been  completed,  the  shelters  may  have  been  so  carefully 
camouflaged  as  to  be  no  longer  visible. 
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Mine  gallery  shelters  are  six  to  ten  meters  deep,  but  on 
account  of  their  size,  which  makes  it  awkward  for  the  troops  in 
them  to  man  the  trenches  quickly,  they  are  seldom  found  in  the 
combat  trenches. 

The  indications  permitting  the  discovery  of  shelters  are: 

(A)  During  the  Construction. 

(a)  The  Digging  and  the  Spoil.  The  excavation,  often 
concealed  by  camouflage,  reveals  concrete  shelters,  the  spoil 
from  which  is  visible  around  the  hole  or  carried  off  some 
meters  to  the  rear  to  form  a large  pile,  or  transported  some 
distance  by  narrow  gauge.  The  spoil  from  a mine-gallery 
shelter  is  generally,  disposed  around  the  two  entrances  (which 
appear  as  black  points  visible  at  the  end  of  the  works.) 

(b)  By  the  narrow  gauge  railway  for  transporting  the 
concrete. 

(B)  After  the  Construction. 

(a)  Traces  of  the  entrances  (shadow  or  small  notch  in  the 
parapet  or  bench.)  Often  the  entrances  of  one  concrete  type 
are  between  two  traverses  (capacity  18  men),  and  of  another 
type,  in  a part  of  a single  traverse  (capacity  of  nine  men.) 

(b)  The  ventilation  chimneys. 

(c)  The  trace  left  by  the  narrow  gauge  railways. 

(d)  The  spoil  and  sometimes  the  path  made  by  its 
evacuation. 

Examination  of  photographs  can  furnish  the  following  infor- 
mation about  shelters  (besides  the  positions  of  the  emplacements.) 
Their  nature  (concrete'  or  mine  gallery)  and  their  protection; 
their  capacity,  according  to  the  amount  of  spoil;  their  entrances, 
sometimes  emergency  exits;  the  exits  nearby,  and  finally,  the 
exact  use,  in  most  cases  (barracks,  observation  post,  machine  gun 
emplacement,  command  post.) 

III.  Minenwerfers  (Trench  Mortars.) 

The  Germans  use  various  types  of  trench  mortar,  of  which  the 
usual  types  are  the  light,  medium  and  heavy  Minenwerfers.  It  is 
only  by  close  .co-operation  with  ground  observers  that  the  em- 
placements for  these  weapons  can  be  definitely  located. 

The  following  are  likely  sites  for  trench  mortar  emplacements: 

(a)  In  the  shallow  disused  trenches  which  often  exist 
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behind  the  German  fire  trenches,  a portion  of  which  is  deep- 
ened to  take  the  mortar. 

(b)  By  the  side  of  a communication  trench. 

(c)  Along  or  near  the  terminus  of  a trench  tramway 
(especially  in  the  case  of  heavy  trench  mortars.) 

(d)  Immediately  in  front  of  the  parapet  of  a fire  trench 
(very  rarely  met  with.) 

Light  trench  mortars  are  often  fired  from  open  emplacements 
to  allow  a rapid  change  of  position,  and  it  is  difficult  to  distinguish 
the  appearance  of  these  emplacements  from  that  of  latrines  and 
dump  pits.  One  difference,  which  is  by  no  means  universal,  is 
that  trenches  leading  to  trench  mortar  emplacements  are  more 
often  zig-zag  or  traversed  than  are  trenches  leading  to  latrines. 

Medium  and  heavy  trench  mortar  emplacements  are  casemated 
and  much  more  conspicuous.  They  can  generally  be  recognized 
by  an  almost  square,  dark  mark  in  the  center  of  a mound  or  a 
ring  of  earth.  This  square  mark  is  the  top  of  the  funnel  up  which 
the  mortar  fires,  and  differs  in  appearance  according  to  the  angle 
of  light.  (Fig.  4.) 

Protected  emplacements  are  placed  either  in  front  of  the  fire 
trench  or  beside  a segment  of  trench,  frequently  in  groups  of 
two  or  four. 
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LECTURE  VI. 
Interpretation 

I.  Shelters,  Camps  and  Cantonments  in  Reserve. 

II.  Lines  of  Communication. 

III.  Liaison. 
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1.  Shelters,  Camps  and  Cantonments  in  Reserve. 

We  should  distinguish  between  the  troops  in  reserve,  who  are 
kept  immediately  behind  the  combat  position  or  near  the  second 
position,  and  the  troops  a:u  repos,  in  the  rear. 

The  supports,  or  reserves,  are  placed: 

In  shelters  opening  along  trenches  or  communication  trenches. 

In  shelters  hidden,  opening  behind  a feature  of  the  terrain, 
talus  or  sunken  road. 

In  groups  of  shelters  forming  real  caverns  in  the  open  or  in 
the  woods. 

In  old  quarries. 

In  tunnels. 

In  organized  caves  (rarely.) 

The  only  indications  of  a reserve  emplacement  are: 

The  spoil,  sometimes  transported  some  distance  away  by  a nar- 
row gauge  road  of  0.60m.  or  0.40m. 

The  circulation. 

The  paths  leading  up  to  the  position, 

The  entrances,  ventilation,  chimneys,  etc. 

(The  stereoscope  should  be  used.) 

Whatever  the  type  of  these  shelters,  their  study  should  in- 
clude: Their  capacity  (their  occupation  can  only  be  decided 
definitely,  from  prisoners);  their  protection;  their  exits;  (stairs, 
inclined  ways,  observation  wells) ; the  communication  trenches 
toward  the  front  and  rear;  the  parts  organized  for  fire;  accessory 
defenses  and  their  plan,  and  finally,  the  search  for  possible  direc- 
tions of  intervention — the  neighboring  points  of  support  to  be 
occupied. 

Troops  au  repos  are  found: 

In  camps  in  the  open,  but  defiladed  from  terrestrial  and  bal- 
loon observation. 

In  camps  in  the  woods. 

In  villages. 

The  indications  are: 

The  presence  of  barracks. 

Paths  disappearing  into  woods. 

Paths  for  training  horses. 

Proximity  of  exercise  grounds,  works  for  hand  grenadiers, 
firing  positions. 

Prisoners  complete  this  information. 
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11.  Line«  of  Communication. 

(A)  Tracks. 

Tracks  form  one  of  the  most  valuable  guides  to  the  enemy’s 
activity,  but  are  sometimes  neglected  because  they  are  obvious. 

A study  of  tracks  will  often  reveal  the  following  points: 

Roads  in  use  (by  the  parallel  or  divergent  tracks  in  their 
vicinity.) 

The  main  communication  trenches  in  use  (by  tracks  running 
alongside,  made  by  carrying  parties  at  night.) 

Many  tracks  on  both  sides  of  trenches  often  indicate  that 
trenches  are  in  bad  condition. 

Dumps. 

Billets  and  hutments  (especially  in  woods.) 

Active  battery  positions. 

Headquarters. 

Wire  which  is  almost  invisible,  and  gaps  through  it. 

Patrol  paths. 

Observation  posts. 

In  villages,  houses  which  are  important  centers. 

Advanced  listening  posts. 

Fortified  shell  holes. 

In  quiet  parts  of  the  line,  the  appearance  or  gradual  disap- 
pearance of  tracks  will  often  give  valuable  positive  or  negative 
information  as  to  the  enemy’s  activity  in  any  particular  locality. 

During  the  artillery  preparation  new  tracks  leading  to  a group 
of  dugouts  under  bombardment  are  sure  signs  that  the  dugouts 
have  not  been  absolutely  destroyed  or  that  they  have  been  re- 
occupied. 

During  the  battle,  tracks  should  be  studied  carefully  in  order 
to  discover  whether  certain  new  trenches  or  shell  holes  are  in  our 
occupation  or  the  enemy’s,  and,  when  traffic  routes  are  under  bom- 
bardment, to  see  whether  new  ones  are  being  made. 

The  value  of  a combined  study  of  tracks  and  railways  for 
indicating  targets  to  machine  guns  and  artillery,  especially  for 
night  work,  is  obvious. 

The  appearance  of  tracks  varies  with  weather  conditions; 
sometimes  they  show  up  as  white  lines  of  varying  thickness,  some- 
times as  darker  ones. 

In  the  zone  where  the  troops  are  resting  we  sometimes  find 
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reserve  works  made  in  preparation  to  defend  against  an  attack. 
From  the  time  they  appear,  we  should  try  to  find  the  traces  of 
the  trenches. 

In  regard  to  the  tracks  that  cover  the  ground  some  distance 
from  the  trenches,  the  following  questions  should  be  asked: 

Which  are  the  most  important? 

Which  are  the  most  used? 

By  whom  are  they  used?  Balloon  observers,  prisoners,  or 
contact  patrols  can  assist  in  determining  this. 

New  roads  should  be  found.  The  first  indications  are  pits  and 
drainage  ditches;  screens  placed  along  or  across  the  roads  indicate 
circulation. 

Sometimes  the  comparison  of  successive  photographs  determine 
used  paths,  the  size,  and  the  traffic  (but  one  must  study  the  disci- 
pline of  the  circulation  enforced  by  German  orders,  and  the  nature 
of  the  ground.)  If  it  is  marshy,  the  paths  have  a tendency  to  be 
exposed.  Finally,  in  following  their  course  we  will  often  discover 
objects  such  as  observatories,  shelters,  etc.,  that  are  well  camou- 
flaged. The  net-work  of  tracks  made  by  infantry  aand  artillery 
should  be  distinguished.  Forced  points  of  passage  should  be 
noted. 

(B)  Railways. 

Much  information  of  strategical  and  tactical  importance  may 
be  obtained  from  a close  study  of  railways  and  trench  tramways. 

It  is  necessary  to  watch  railway  tracks  carefully.  The  enemy 
has  frequently  laid  down  light  railways  to  carry  up  material  for 
the  construction  of  a new  line  of  defense,  and  has  then  used 
only  portions  of  them  for  supplies  and  ammunition  when  the  line 
of  defense  has  been  occupied.  The  old  tracks  still  remain  and  can 
rarely  be  distinguished  from  those  of  the  lines  in  use  except  by 
evidence  from  other  sources  than  photographs. 

Besides  the  normal  gauge  lines,  which  were  mostly  built 
before  the  war,  the  enemy  has  made  an  extensive  use  of 
a system  of  light  railways.  Personnel,  stores  and  material 
are  brought  up  by  branch  lines  which  run  to  nearly  all  important 
points  and  villages  in  the  front-line  system.  Battery  groups 
and  single  heavy  batteries  are  almost  entirely  supplied  by  this 
method.  Supply  depots  will  necessarily  occur  at  the  breaks  of 
gauge,  as  well  as  at  various  points  along  the  tracks. 
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Light  railway  systems  may  be  divided  into  the  fallowing 
groups: 

1.  im.  and  0.80m.  gauge  (the  former  of  which  is  the  more 
common.) 

2.  0.60m.  gauge  (the  most  common  type  of  light  railway  in 
forward  areas.) 

3.  0.40m.  gauge  (this  is  confined  to  trench  tramways.) 

Normal  gauge  railways  may  be  distinguished  from  light  rail- 
ways by  the  breadth  of  the  track  and  by  the  size  of  the  rolling 
stock  used. 

Light  railways  can  be  distinguished: 

(a)  By  the  straightness  with  which  they  run  and  by  the  ab- 
sence of  any  sharp  curves. 

(b)  By  embankments  and  cuttings  at  points  in  their  con- 
struction. 

(c)  By  the  bridges  by  which  they  cross  streams,  etc.  A rail- 
way usually  crosses  an  obstacle  of  this  sort  without  altering  its 
direction,  whereas  a path  usually  crosses  a stream  at  right  angles. 

(d)  By  the  sharpness  of  outline,  as  opposed  to  a track,  which 
usually  becomes  indefinite  along  its  edge  when  used  continually. 

(e)  By  a tendency  to  appear  darker  than  roads  or  tracks  in 

use. 

Light  railways  usually  follow  contours  and  defiladed  ground, 
and  may  sometimes  be  discovered  by  the  fact  that  they  lead  into 
trenches  which  have  no  traverses  and  sharp  corners.  It  is  very 
difficult  to  establish  the  presence  of  a light  railway  along  a road, 
as  it  is  generally  constructed  near  a ditch  and  under  trees.  The 
railway  may  often  be  discerned  at  corners  of  the  road  or  at  cross- 
roads, where  it  is  necessary  for  the  lines  to  leave  the  road  or  to 
make  a more  gradual  curve. 

The  establishment  of  new  standard  gauge  railways  is  always 
betrayed  by  earthworks.  The  following  points  should  be  studied: 
junctions,  switches,  spurs  and  the  stations;  and,  in  a station,  the 
side  tracks,  switches  and  platforms. 

The  unloading  stations  on  the  one  hand,  from  the  point  of 
view  of  the  platforms  and  the  points  of  removal  (various  depots 
and  centers  of  supply  on  the  other  hand)  should  be  studied. 

The  depots  of  material  are  recognized  as  square  or  rectangu- 
lar blocks,  separated  by  alleys  and  side-tracks  around  which  the 
earth  is  beaten  down. 
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The  food  supply  centers  are  determined  especially  by  their 
situation;  they  are  beaten  places  where  foot  and  wagon  tracks 
abound. 

Prisoners  will  add  valuable  information  to  all  these  details. 

III.  Liaison. 

An  optical  liaison  post  is  usually  a concrete  shelter,  present- 
ing almost  no  relief,  which  necessitates,  if  it  is  not  on  a dominant 
point,  notches  cut  in  the  earth  about,  in  order  to  direct  the  lumi- 
nous rays.  One  should  prolong  the  directions  of  the  notches  to 
search  for  the  corresponding  posts  situated  near  a headquarters. 
When  the  terrain  demands,  relay  posts  are  installed. 

Telephone  centrals  are  in  shelters  situated  near  the  converg- 
ing points  of  telephone  lines.  According  to  a German  order,  the 
convergence  of  the  lines  should  be  made  a certain  distance  from 
the  centrals,  usually  about  a half  a kilometer.  The  centrals  are 
often  observatories  or  headquarters,  and  their  duties  may  be  as 
important  as  those  of  the  latter. 

It  is  important  that  buried  cables  and  air  lines  should  be 
noted  when  fresh,  as  their  traces  tend  to  disappear  quickly. 

Cable  trenches  are  a valuable  aid  in  discovering  the  positions 
of  headquarters,  telephone  dugouts,  camouflaged  batteries,  obser- 
vation posts,  and  important  centers.  Where  the  buried  cables  end, 
the  air-line  system  may  be  picked  up. 

Cable  trenches  can  be  distinguished  when  open  by  their  more 
or  less  straight  course  and  narrow  construction,  and  when  filled 
in,  by  their  irregular  definition  and  ‘Voolly’’  appearance.  Where 
they  cross  other  trenches,  a gap  appears,  as  the  lines  are  passed 
under  the  trench  flooring. 

Air  lines  appear  as  a series  of  regular  white  dots,  these  being 
the  displaced  earth  where  the  poles  have  been  erected.  These 
dots  are  connected  by  a thin  white  track,  which  is  made  by  the 
men  walking  from  pole  to  pole  when  putting  up  the  wire. 

Air  lines  will  sometimes  come  to  life  again  on  a photograph 
if  the  ground  has  been  cultivated  or  plowed,  and  they  then  show 
up  as  a succession  of  small  dark  islands,  where  the  soil  around 
the  posts  has  not  been  disturbed.  In  clear  photographs  the 
shadows  thrown  by  the  poles  can  be  seen. 

In  snow,  when  the  drops  from  the  wire  and  posts  have  melted 
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the  snow,  air  lines  appear  as  a succession  of  evenly  placed  black 
dots  connected  by  a thin  black  line. 

Listening  posts  appear  as  small  excavations  either  under  the 
first  belt  of  wire  or  just  behind  it.  This  is  especially  the  case  In 
the  Hindenburg  line.  Their  positions  are  generally  disclosed  by 
tracks. 

Saps  often  lead  out  to  listening  posts,  thus  facilitating  the  loca- 
tion of  the  latter.  Detached  listening  posts  may  also  be  found  in 
'‘No  Man’s  Land”  encircled  by  wire,  and  traces  of  a covered 
approach  or  camouflaged  trench  may  appear. 

If  the  configuration  of  the  ground  permits,  listening  posts  may 
be  used  as  machine  gun  positions. 

Observation  posts  should  be  looked  for  on  commanding  ground 
and  any  narrow,  isolated  trenches  should  be  carefully  examined, 
especially  if  they  lead  to  haystacks,  ruined  houses,  or  natural  fea- 
tures. 

Small  trenches  branching  off  from  the  trench  system  and  con- 
structed with  no  apparent  object  should  be  marked  down  as  lead- 
ing to  possible  O.  P.’s,  especially  if  this  occurs  on  ground  giving 
a commanding  view. 

Most  of  the  observatories  are  constructed  outside  the  trenches. 
Some  are  concrete  shelters  showing  a certain  relief,  others  are  in 
wells  communicating  with  a mine  gallery  shelter,  the  entrance  of 
which  is  in  a neighboring  communication  trench,  or  behind  an 
elevation  if  there  is  one  at  hand.  The  openings  of  these  wells  are 
often  camouflaged  with  care. 

The  contour  map  and  stereoscopic  photographs  help  in  the 
search  for  observatories,  and  a telephone  line  is  the  surest  indica- 
tion. The  same  holds  true  for  concrete  observatories  installed  in 
houses  or  ruins. 

Oblique  photographs  often  permit  the  discovery  of  battlements. 

Observatories  in  trees  are  not  visible,  save  perhaps  in  winter*, 
on  the  contrary,  towers  appear  on  stereoscopic  plates. 
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LECTURE  VII. 

Interpretation. 

I.  Aviation  Fields. 

II.  Strong^  Points  and  Centers  of  Resistance. 

III.  Lines  of  Support. 
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1.  Aviatian  Fields. 

Hostile  aerodromes  may  be  recognized  on  photographs  by  the 
following  indications: 

(a)  Hangars. 

(b)  Preparation  of  the  ground. 

(c)  Landing  “Ts’’  or  small  smoke  fires,  giving  the  direc- 
tion of  the  wind. 

(d)  Machines  on  the  ground. 

All,  or  a combination  of  these  indications,  may  appear  on  any. 
one  photograph  of  a hostile  aerodrome. 

The  various  details  are  as  follows: 

(a)  Hangars. 

(1)  Small  canvas  hangars  accommodating  two  scouts  or 
one  two-seater  machine.  They  appear  on  a photograph  semi- 
circular in  shape  and  of  a light  color. 

(2)  Small  (wooden)  sheds  accommodating  one  scout. 
They  are  rectangular  in  shape,  dark  in  color,  and  usually 
placed  close  together.  They  are  used  by  pursuit  flights. 

(3)  Long  wooden  sheds,  rectangular  in  shape,  with  the 
rear  angles  cut  off.  They  appear  dark  in  color,  and  are  gen- 
erally used  by  reconnaissance  and  artillery  flights.  Each  shed 
accommodates  two  two-seaters. 

(4)  Large  canvas  hangars  for  twin-engined  bombers.  They 
are  rectangular  in  shape  with  the  four  corners  slightly  rounded 
off.  They  are  light  colored  on  photographs  as  in  (1.) 

(5)  ‘‘Bessonneaux’’  type.  These  hold  several  machines 
and  appear  rectangular  on  photographs  and  generally  of  a 
darker  color.  Shadows  frequently  show  this  type  as  having 
an  arched  roof. 

(6)  Large  wooden  hangars  or  lattice  girder  structures. 
They  are  usually  found  at  aircraft  parks  such  as  St.  Denis 
Westrem  or  Ramegnies  Chin. 

(b)  Preparation  of  ground. 

(1)  Trees  along  roads  bordering  on  aerodromes  will  have 
been  cut  down. 

(2)  Drainage  ditches  show  usually  as  a ‘^herring  bone” 
pattern  on  photographs. 

(3)  Roads  passing  across  an  aerodrome,  especially 
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where  built  on  an  embankment  or  in  a cutting,  will  show  on 
photographs  the  result  of  leveling. 

(c)  Landing  ‘‘T’s’’  and  smoke  fires. 

(1)  Landing  “Ts”  show  up  as  a small  white  'T”  on 
photographs. 

(2)  Prisoners  have  stated  that  landing  ‘T’s’^  were  so  con- 
spicuous that  some  flights  prefer  to  utilize  small  fires  to  indi- 
cate the  direction  of  the  wind.  These  fires  appear  on  photo- 
graphs as  a small  line  of  smoke  originating  from  a point. 

(d)  Machines  on  the  ground. 

These  show  up  much  in  the  same  way  as  landing  “T’s,*' 
but  the  span  of  the  wings  is  always  considerably  greater  than 
the  length  of  the  machine,  which  is  the  reverse  in  the  case  of  a 
landing  “T.”  Photographs  taken  at  a height  of  12,000  feet  or 
less  generally  show  an  indication  of  the  black  iron  cross  on  the 
extremity  of  the  wings. 

II.  Strong  Points  and  Centers  of  Resistance. 

Strong  points  which  are  marked  with  care  on  German  maps, 
are  often  difficult  to  find,  for  they  are  lost  in  a network  of  trenches 
and  communication  trenches.  They  are  composed  of  two  or  three 
fortified  segments,  sometimes  with  entanglements  around  them. 
Most  frequently  they  have  no  shelters,  but  in  adjoining 
trenches,  are  the  support  troops,  who  pour,  in  case  of  an 
alert,  into  the  strong  point.  These  points  of  support  are  in  the 
advanced  zone  and  also  in  the  principal  zone  of  resistance. 

We  should  study  in  this  case  the  positions  and  successive 
zones  of  combat.  We  should  consider  the  plan  of  defense  in  depth, 
based  on  the  division  of  the  ground  and  the  echelonning  of  the 
defense  works.  It  is  always  necessary  to  note  with  care  the  iso- 
lated works  that  appear  (closed  works,  fragments  of  trenches), 
that  will  ultimately  be  joined  together.  Certain  works  are  camou- 
flaged a long  time  after  their  construction.  On  the  other  hand, 
others  have  their  camouflage  removed.  Thus  one  can  follow  the 
variations  of  the  defense  plan,  but  it  requires  constant  surveillance 
and  continuity  of  photographic  study. 

III.  Lines  of  Support. 

Lines  of  support  do  not  necessitate  a particular  study,  as  they 
are  in  general  composed  of  elements  which  have  already  been  con- 
sidered in  detail. 
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The  only  point  to  be  considered  is  their  situation. 

They  are  generally  established  in  the  rear  of  a natural  obstacle, 
large  valley,  marshy  terrain,  or  land  easily  inundated  and  cover 
the  artillery  observatories. 
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LECTURE  VIII. 

Construction  of  Emplacements 
I.  Construction  of  Battery  Emplacements. 

IL  Batteries  in  Open  Country. 

Ul.  Batteries  in  Close  Country. 

IV.  Use  of  Photos  in  Controlling  Artillery  Fire. 
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I.  Construction  of  Battery  Emplacements. 

Normally,  batteries  are  in  definitely  constructed  emplacements. 
During  operations,  batteries  are  occasionally  situated  in  the  open 
with  of  without  camouflage. 

The  principal  object  is  to  provide  cover  for  men  as  well  as 
guns,  and  it  may  be  taken  for  granted  that,  unless  the  battery  is  in 
or  on  the  edge  of  a village,  where  the  personnel  can  be  billeted  in 
an  adjacent  house  or  cellar,  each  battery  will  usually  have  dugouts 
and  ammunition  stores  close  to  or  adjoining  the  pits.  These  dug- 
outs  may  be  at  either  end  of  the  position,  or  in  between  the  pits 
or  close  at  hand.  In  nearly  every  case,  they  will  be  as  heavily 
protected  as  the  pits  themselves. 

A feature  with  batteries  in  exposed  positions  is  a covered 
trench  leading  from  an  adjacent  road  or  trench,  enabling  personnel 
and  ammunition  to  enter  the  battery  without  leaving  tracks  above 
ground. 

It  is  important  to  note  the  grouping  of  pits,  which  are  not 
always  equally  spaced. 

When  batteries  are  forced  to  retire,  the  Germans  have  some- 
times constructed  emplacements  of  the  normal  type  in  the  new 
position,  but  during  extensive  operations  it  has  been  very  common 
for  guns  to  come  into  action  in  the  open  without  protection  for 
the  guns  themselves  or  Tor  the  battery  personnel.  In  this  case, 
one  would  expect  to  find  the  battery  near  a road  or  in  a position 
where  the  natural  features  of  the  ground  give  a certain  amount  of 
protection. 

II.  Batteries  in  Open  Country. 

When  the  tactical  situation  necessitates  the  rapid  installation 
of  batteries  on  terrain  that  presents  no  cover,  the  Germans  some- 
times neglect  to  conceal  them.  They  frankly  accept  the  hardship 
of  our  fire  and  dispense  with  all  attempts  to  assure  efficient  pro- 
tection for  the  personnel  and  materials. 

Batteries  of  this  type  which  are  in  general  of  the  underground 
type,  appear  at  the  first  glance.  Their  photographic  study  will 
have  for  its  purpose  the  following  points: 

Whether  the  battery  is  occupied  (by  the  aspect  of  the  terrain 
around  the  pieces,  by  the  changing  of  paths,  spoil,  etc.,  that  appear 
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on  successive  photographs,  and  by  the  definition  of  the  blast 
marks.) 

What  is  the  average  direction  of  fire  (prolongation  of  the  axis 
of  the  casemates,  epaulements,  and  blast  marks.) 

The  direction  of  fire  is  often  very  oblique  to  the  alignment  of 
the  battery. 

Method  of  construction  and  probable  resistance  to  our  de- 
struction fires  should  be  noted. 

The  type  of  pieces  (prominent  casemates,  very  visible  blast 
marks,  and  elongated  form  are  characteristic  of  guns)  can  be  dis- 
tinguished. 

In  open  country,  it  is  easier  to  change  the  appearance  of  a 
work  than  to  conceal  it.  This  is  why  the  Germans  frequently  give 
their  batteries  the  appearance  of  second  line  infantry  works,  either 
isolated  or  buried  in  the  maze  of  the  whole.  Batteries  of  this  type 
are  difficult  to  distinguish.  The  earthworks  and  dugouts  are  con- 
fused with  the  works  already  recognized  and  supposedly  unoc- 
cupied; the  circulation,  on  the  other  hand,  concealed  in  the 
trenches,  leaves  no  trace.  Quite  often,  however,  a variation  in 
shape  of  the  trace  of  the  trenches,  an  exaggeration  of  the  extent 
of  the  spoil, will  give  away  the  position  as  one  concealed  in  the  work. 

III.  Batteries  in  Close  Country. 

An  orchard,  even  the  thinnest,  a hedge,  even  the  narrowest, 
can  completely  conceal  a battery  if  the  occupants  take  sufficient 
precautions  to  avoid  circulation  marks. 

The  Germans  construct  few  dummy  batteries.  Those  that  ex- 
ist are  generally  recognized  by  the  too  clear  delineation  of  the 
blast  marks,  and  of  the  artificial  paths. 

On  the  contrary,  one  finds  in  the  German  lines  many  reserve 
emplacements,  for  the  most  part  unoccupied,  which  serve  the  same 
purpose  as  false  batteries. 

This  is  done  with  the  object  of  minimizing  the  effect  of  our 
counter-battery  shots  by  enabling  guns  to  fire  from  a number  of 
alternative  emplacements.  Also,  numerous  battery  positions  are 
apparently  constructed  with  a view  to  the  provision  of  emplace- 
ments in  case  of  the  necessity  for  withdrawal,  and  are  left  un- 
occupied. 

A German  order  emanating  from  a divisional  sector  on  the 
Aisne  provides  for  each  battery  the  construction  of  four  emplace- 
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ments;  an  advanced  emplacement;  a reserve  emplacement;  a sup- 
port emplacement,  and  a reserve  support  emplacement. 

Pieces  installed  in  caves  or  in  the  midst  of  partially  ruined 
houses  blend  usually  with  the  white  ruins.  It  is  almost  impossible 
to  distinguish  them. 

Some  indications,  however,  can  be  furnished  by  the  traces  of 
circulation  that  are  more  prominent  around  certain  houses. 

In  wooded  country,  especially  if  the  woods  are  of  any  extent, 
batteries  are  difficult  to  locate  with  accuracy  owing  to  the  fact  that 
just  when  conditions  are  most  favorable  for  air  photography  (i.  e., 
the  spring  and  summer),  the  leaves  and  natural  cover  are  thickest. 
Camouflage  with  fresh  branches  and  undergrowth  is  a simple 
matter,  and  tracks  which  can  be  seen  entering  a wood  are  soon 
lost  inside  it. 

When  a path  stops  abruptly  or  becomes  narrow  when  it 
has  been  broad,  we  find,  in  the  vicinity  of  the  point  where  it 
changes  form,  something  whose  presence  necessitates  important 
circulation. 

If  the  nature  of  the  ground  and  the  distance  from  the  front  are 
favorable  for  an  artillery  position,  we  have  the  right  to  conclude 
the  possible  presence  of  a battery. 

No  matter  how  well  camouflaged,  casemated  or  underground 
battery  emplacements  are  always  easy  to  distinguish  on  the  pho- 
tographs, on  account  of  the  shadows  from  the  projections. 

IV.  Use  of  Photos  in  Controlling  Artillery  Fire. 

During  the  fire,  photographs  permit,  in  the  case  of  batteries  as 
with  trenches,  on  the  one  hand  to  control  the  adjustments,  and  on 
the  other  hand  to  correct,  if  there  is  occasion,  the  conclusions  of  a 
preliminary  study,  because  it  is  much  easier  to  discover  the  details 
of  construction  when  the  first  projectiles  have  destroyed  the 
camouflage  or  broken  down  the  earth. 
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LECTURE  IX. 

Camouflage. 

I.  The  Purpose  of  Camouflage. 

II.  The  Enemy’s  Attempts  to  Camouflage  Works  from  View  of 

the  Balloon. 

(A)  Batteries. 

1.  In  Open  Warfare. 

2.  In  Stabilized  Warfare. 

(B)  Lines  of  Communication. 

1.  Roads. 

2.  Bridges. 

III.  The  Enemy’s  Attempts  to  Camouflage  Works  from  the  Aero- 

plane Camera. 

(A)  Batteries. 

(B)  Railroads. 

IV.  Hints  for  Camouflaging  a Balloon  Camp. 

(A)  General. 

(B)  Under  Ordinary  Conditions. 
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I.  The  Purpose  of  Camouflage. 

Many  of  the  military  works  of  the  enemy  are  camouflaged.  The 
chief  object  in  this  connection  is  not  so  much  to  achieve  complete 
concealment  as  to  blend  and  harmonize  the  works  with  their  nat- 
ural surroundings,  to  make  us  uncertain  as  long  as  possible  as  to 
their  purpose  and  their  importance  from  the  point  of  view  of  their 
military  utilization. 

As  far  as  the  balloon  observer  is  immediately  concerned,  the 
enemy  strives  to  camouflage  his  organizations  (l)  from  the  direct 
view  of  the  balloon,  and  (2)  from  the  aeroplane  camera  that 
furnishes  the  balloon  observer  with  aerial  photographs  of  the 
enemy’s  works. 

II.  The  Enemy’s  Attempts  to  Camouflage  Works  from  View  of 

the  Balloon. 

(A)  Batteries. 

1.  In  Open  Warfare. 

The  batteries  are  scattered  along  tracks,  at  the  edges  of 
woods,  in  more  or  less  complete  shelters,  and  anything  the  enemy 
finds  available  which  presents  some  possibility  of  hiding  them. 
This  scattering  of  the  guns  makes  the  batteries  very  difficult  to 
counter-attack,  but  it  also  renders  communication  and  supplies 
difficult  to  bring  up,  so  the  Germans  rapidly  take  measures  to 
change  this  state  of  affairs. 

Later,  as  our  advance  slows  up,  the  German  batteries  are  often 
able  to  withdraw  to  shelters  prepared  before  hand.  (These  posi- 
tions have  a quite  different  aspect  according  to  whether  they  are 
in  open  fields,  along  a road,  or  in  a village.) 

The  first  tendency  was  to  use  the  cover  of  trees  and  shrubs, 
and  then  of  houses,  to  mask  the  guns,  but,  owing  to  the  great 
number  of  batteries  the  Germans  possessed,  they  were  ultimately 
driven  to  place  them  in  the  fields,  relying  entirely  on  camouflage 
and  precautions  in  regard  to  circulation,  such  as  the  use  of  roads 
and  underground  passages. 

When  these  positions  are  abandoned  by  the  enemy  and  their 
precautions  to  keep  hidden  relaxed,  the  works  become  suddenly 
quite  visible.  Tracks  are  left  by  the  retreating  gun  carriages  and 
from  each  shelter  can  be  plainly  seen. 

The  Germans  often  place  only  two  guns  of  a battery  in  a shel- 
ter to  render  our  counter-fire  less  efficacious.  Or  they  some- 
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times  put  one  gun  directly  away  from  the  other  three.  Anti- 
aircraft guns  have  circular  emplacements,  but  often  the  majority 
are  motor  cannons,  moving  rapidly  from  place  to  place  along  the 
roads  and  impossible  to  locate. 

The  Germans  do  not  build  many  dummy  battery  positions, 
but  sometimes  remove  a battery  subjected  to  a dangerous  fire  from 
our  artillery  and  replace  it  by  a dummy  battery.  Meanwhile,  the 
real  one  occupies  a position  to  the  right  or  left.  German  77mm. 
guns  are  often  placed  in  a trench  work,  and  are  very  difficult 
to  locate  exactly.  But  no  battery  in  the  open  escapes  us  if  we 
go  about  searching  for  it  in  the  right  way. 

The  Germans  always  try  to  find  some  leafage  under  which  to 
hide  batteries  which  have  not  had  time  to  dig  themselves  in.  The 
guns  are  placed  along  paths  previously  made  by  the  general  cir- 
culation. They  are  covered  by  wire  netting  holding  various 
camouflage  materials;  leaves,  raffia,  grasses  and  clods  rendering 
the  position  often  invisible  to  the  eyes  when  the  guns  are  not 
firing.  But  the  balloon  observer  who  has  seen  the  flashes  can 
locate  such  batteries. 

When  a battery  has  chosen  an  isolated  bush,  clump  of  trees, 
or  a narrow  hedge  to  conceal  its  guns,  the  result  is  generally  dis- 
astrous to  the  battery,  as  these  very  trees  being  marked  on  the 
map,  permit  the  observer  to  situate  the  position  instantly,  and 
even  though  he  cannot  see  the  guns  themselves,  he  can  adjust  on 
the  bushes  that  shelter  them,  even  when  the  visibility  is  so  poor 
that  he  would  not  attempt  to  adjust  on  a battery  that  is  ordinarily 
visible,  but  in  an  open  field. 

The  same  thing  is  sometimes  true  of  batteries  placed  along 
a road.  Occasionally  the  Germans  use  railway  cuttings  to  place 
their  batteries.  But  a railway  cutting  is  usually  easy  to  adjust  fire 
on.  One  battery  in  such  a position  was  so  subjected  to  our  fire 
that  it  shifted  a little  to  the  right  and  built  a veritable  roof  garden 
above  its  guns,  for  concealment  and  protection. 

2.  In  Stabilized  Warfare. 

The  enemy  attempts  to  camouflage  his  works  from  view  of  the 
balloon  by  cutting  our  line  of  vision  by  screens. 

A typical  case  of  cutting  our  line  of  vision  is  where  a battery 
is  situated  in  an  open  plain,  possibly  with  a certain  amount  of 
defilade  from  some  of  our  balloon  positions,  but  not  from  all 
In  this  case,  a number  of  artificial  screens  are  set  up  at  various 
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distances  from  the  battery.  These  screens  are  of  sufficient  height 
to  cut  the  line  of  vision  of  practically  all  the  terrestrial  observa- 
tion posts  and  of  some  of  our  balloons,  particularly  if  our  balloons 
are  not  working  at  a sufficient  altitude.  These  screens  are  often 
echeloned  at  varying  distances — 100,  200,  300  and  400  meters 
apart  in  the  direction  of  our  front  lines.  Sometimes  these  screens 
are  actually  shot  through,  but  not  ordinarily. 

The  screens  are  made  of  brush,  pieces  of  burlap  or  raffia 
fastened  to  fish  netting,  or  pieces  of  burlap  fastened  to  chicken 
wire.  They  are  also  made  by  the  stringing  of  wire  between  tall 
uprights,  and  attaching  empty  sandbags  to  the  wire. 

In  closely  wooded  country  enemy  batteries  are  very  difficult 
to  locate,  even  if  no  artificial  camouflage  is  employed.  At  cer- 
tain times  during  the  day  flashes  can  be  observed  from  batteries 
whose  guns  cannot  ordinarily  be  observed  firing.  At  noon,  when 
there  is  a minimum  of  shadow,  flashes  are  difficult  to  observe, 
but  in  the  late  afternoon  the  flames  are  very  conspicuous  against 
the  darker  background. 

Sometimes  when  dummy  batteries  are  simulated,  the  false 
flashes  are  detected  by  their  color  and  by  the  complete  absence 
or  irregular  arrival  of  the  shells  supposed  to  be  fired  from  the 
battery. 

(B)  Lines  of  Communication. 

1.  Roads. 

To  camouflage  roads  against  observation  from  balloons  the 
enemy  uses  screens,  not  to  completely  hide  the  roads,  but  to 
conceal  from  our  view  the  circulation  along  the  highways.  The 
screens  are  only  ‘Vails’’  behind  which  something  passes. 

The  first  type  is  the  continuous  screen  parallel  to  the  road. 
This  mask  is  usually  three  meters  high  and  is  constructed  most 
often  of  branches  interwoven  into  netting. 

Another  type  is  that  of  panels  of  branches  placed  beside  and 
at  right  angles  to  the  road  at  intervals  of  three  or  four  meters. 

When  a road  extends  directly  toward  our  lines,  screens  of 
branches  are  hung  perpendicular  to  the  road  from  poles  placed  on 
both  sides.  Each  screen  is  placed  on  an  average  of  20  meters 
apart,  but  vary  considerably  according  to  the  slope  of  the  road. 
Panels  of  branches  are  also  placed  so  as  to  conceal  traffic  on  cross- 
roads visible  from  balloons. 
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2.  Bridges. 

The  principal  purpose  of  bridge  camouflage  is  to  conceal  the 
circulation.  Bush  screens  three  meters  high  sometimes  border 
the  edges  of  the  bridge?  and  cloth  screens  partially  conceal  the 
ends  of  the  bridge  from  our  view. 

IlL  The  Enemy’s  Attempts  to  Camouflage  Works  from  the  Aero- 
plane Camera. 

(A)  Batteries. 

Deceiving  the  eye  and  deceiving  the  aeroplane  camera  are  two 
different  problems  that  have  to  be  solved  by  the  camouflage  artists 
and  battery  commanders  of  the  enemy.  For  example,  paint  may 
not  appear  on  the  photographic  plate  as  it  does  to  the  eye,  and  a 
very  successful  ocular  simulation  may  be  entirely  unsuccessful  on 
a photograph.  By  the  use  of  special  filters,  photographs  of  painted 
objects  are  likely  to  appear  completely  different  from  natural 
objects.  While  artificial  grass  or  painted  screens  may  deceive 
temporarily,  the  only  permanent  concealment  is  made  from  the 
same  objects  as  those  surrounding.  Therefore,  no  camouflage 
work  which  can  possibly  be  done  by  mud,  dirt,  foliage,  shrubbery 
or  other  natural  objects,  is  painted. 

Our  photographic  observation  is  so  clever  and  accurate  that 
the  German  battery  commander  tries  to  get  cover  over  his  guns 
at  the  earliest  possible  moment.  If  a photograph  is  taken  at  a 
great  height,  however,  the  nature  of  the  object  itself  is  rarely 
discernible  from  the  photograph  of  the  target.  The  battery  is 
generally  discovered  by  indications  on  the  surrounding  ground,  of 
which  the  principal  are  tracks  and  paths.  Practically  the  first 
thing  that  is  noticed  on  the  photograph  is  the  system  of  tracks. 
Quoting  from  a captured  German  report  signed  by  Schott,  Reserve 
Lieutenant,  32nd  Feld  Fliegerabteilung,  we  learn  that  the  Germans 
are  well  aware  of  the  tell-tale  nature  of  these  movements  that  are 
plainly  discernible  on  aeroplane  photographs. 

‘*It  is  preferable  that  all  circulation  around  batteries  takes  place 
directly  behind  and  directly  up  and  down  the  slope  on  which  the 
guns  are  installed.  If  this  rule  is  followed  out,  if  the  transport 
of  the  battery  does  not  operate  perpendicular  to  the  slope,  and 
the  abrupt  termination  of  wheel  tracks  along  the  slope  does  not 
reveal  the  artillery  position,  it  will  be  difficult  to  distinguish  the 
wheel  tracks  from  the  shadow  of  the  slope  on  the  photograph. 
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*‘Most  often  the  artillery  is  revealed  by  the  radiating  tracks. 
Tracks  which  end  abrutly  in  a fan-shape  are  clearly  discernible 

“On  photographs  at  each  track  end  there  appears  clearly  an 
emplacement  in  semi-circular  form.  From  this  it  results  that  the 
approach  roads  should  be  effaced  to  at  least  300  meters  in  rear  by 
plowing  or  harrowing. 

At  the  end  of  the  existing  wagon  road,  as  often  as  possible, 
a false  battery  with  radiating  wheel  tracks  is  installed.  The  foot 
path  leading  from  the  false  battery  to  the  position  occupied  need 
not  be  direct. 

“It  is  evident  that  on  photographs  false  batteries  are  at  the 
very  first  glance  easy  to  distinguiish  from  real  positions  if  care  is 
not  taken.  This  is  especially  true  when  it  is  considered  sufficient 
to  build  false  emplacements,  and  leave  the  surrounding  ground 
as  it  is,  especially  behind  the  position  so  that  the  false  position 
on  the  photograph  appears  to  be  deprived  of  movement.  That 
is  why  it  is  strictly  necessary  that,  behind  each  false  battery, 
tracks  should  be  kept  fresh  by  making  supply  trains  pass  over 
them  from  time  to  time,  as  often  as  possible,  preferably  after  a 
rain,  and  in  a direction  previously  decided  upon.  A hap-hazard 
circulation  of  traffic  behind  the  position  without  following  a pre- 
determined road  does  not  deceive  the  enemy  sufficiently, 
Smoke  is  sometimes  produced  to  stimulate  kitchens,  false  tele- 
phone lines  are  installed,  and  blast  marks  made. 

Because  of  the  number  and  importance  of  tracks  the  enemy 
makes  an  extraordinary  attempt  to  suppress  the  traces.  A com- 
mon means  of  avoiding  tracks  made  by  men  is  to  make 
the  troops  follow  the  borders  of  cultivation — the  peri- 
meter of  fields.  Every  path  that  cuts  across  a field  in  any  one  di- 
rection shows  up  conspicuously  on  the  aeroplane  photograph,  and 
in  following  its  trace,  we  can  arrive  at  the  work  to  which  it  leads. 

The  different  color  of  excavated  earth  in  comparison  with  the 
ground  immediately  around  an  emplacement  makes  the  spoil  very 
noticeable.  The  Germans  discovered  that,  as  the  importance  of  a 
position  may  be  determined  by  the  amount  of  excavated  earth,  it 
was  desirable  to  transport  all  earth  to  a distance  before  scattering 
it.  Natural  material  for  camouflage  covering,  such  as  sod,  is  no 
longer  secured  in  the  immedate  neighborhood  of  the  work  to  be 
camouflaged.  A number  of  German  gun  positions  otherwise  very 
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carefully  camouflaged,  were  discovered  because  the  cut  turf  was 
noticed  in  the  territory  immediately  surrounding  them. 

Other  factors  that  the  enemy  tries  to  disguise  because  they 
disclose  the  battery  positions  are:  the  regularity  of  the  work,  the 
blast  marks,  and  the  smoke. 

The  eneniy  avoids  placing  his  shelters  in  regular  groups,  and 
tries  to  eliminate  abrupt  changes  in  the  angle  of  slope  between 
the  camouflage  and  the  surrounding  ground,  and  to  eliminate  con- 
spicuous shadows.  All  regular  geometrical  forms  are  avoided  as 
much  as  possible  in  the  construction  of  the  works. 

The  blast  of  the  pieces  traces  a clear,  very  characteristic  mark 
in  front  of  the  muzzle  of  the  guns,  especially  if  they  are  firing  at 
a low  elevation.  When  the  snow  is  on  the  ground,  it  is  particu- 
larly difficult  for  the  enemy  to  cover  the  area  melted  by  the  heat 
of  the  blast.  To  avoid  blast  marks  in  dry  weather,  the  guns  are 
sometimes  placed  where  they  will  fire  across  a road  or  under  a 
tree.  In  the  winter  time  ihe  enemy  has  to  throw  snow  over  the 
uncovered  section  of  ground. 

The  smoke  from  pieces  is  occasionally  made  less  conspicuous 
by  a screen  of  branches  that  can  be  raised  or  lowered  like  a shut- 
ter by  means  of  a cord  leading  within  the  casement.  If  this  screen 
is  lowered  over  the  moutli  of  the  piece  immediately . after  firing, 
it  serves  to  break  up  the  cloud  of  smoke. 

Incidentally,  it  may  be  mentioned  here  that  the  enemy  also 
takes  precautions  to  conceal  the  sound  of  the  firing  piece  from 
being  heard  by  our  sound  ranging  section.  The  methods  em- 
ployed are  to  insure  the  simultaneous  firing  of  at  least  two  pieces, 
and  if  possible,  two  batteries  that  are  situated  nearby. 

Turning  to  the  general  types  of  battery  construction,  we  find 
that  very  often  the  Germans  disguise  their  positions  by  simu- 
lating infantry  emplacements.  The  distance  of  the  emplacements 
from  each  other,  the  distance  of  the  shelters  from  the  emplace- 
ments in  order  to  diminish  the  risks  from  a lucky  shot,  zig-zag 
communication  trenches  against  enfilade  fire,  all  lend  themselves 
to  being  disguised  as  infantry  works  with  very  little  effort.  By 
constructing  a multiplicity  of  positions  the  enemy  also  tries  to 
distract  our  attention  from  the  real  emplacements.  He  will  some- 
times occupy  an  emplacement  by  one  or  two  pieces  installed  only 
temporarily. 

In  conclusion,  it  is  only  necessary  to  state  that  in  spite  of 
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how  much  knowledge  the  Germans  have  in  regard  to  successful 
camouflage  from  the  eye  of  the  aeroplane  camera,  the  enemy 
very  often  does  not  conduct  their  movements  so  that  traces  of 
movement  do  not  appear  and  in  the  construction  of  false  positions, 
they  will  not  stimulate  sufficient  circulation  to  make  the  positions 
really  deceptive.  The  regulations  of  “camouflage  discipline’’  in 
regard  to  paths,  movement  and  smoke  are  of  the  same  irksome 
prohibitive  type  as  those  of  sanitary  discipline.  The  regulations 
are  particularly  disagreeable  to  the  careless  soldier  and  the  re- 
sults of  any  carelessness  show  up  instantly  on  the  photograph. 

(B)  Railroads. 

The  standard  gauge  roads  are  never  successfully  camouflaged, 
but  sidetracks  for  the  cars  are  placed  from  SOO  to  1,000  meters 
from  the  nearest  freight  yard  to  distract  attention  from  the  im- 
portant unloading  point. 

Sometimes  the  narrow  gauge  railways  (particularly  the  0.60m) 
are  camouflaged  by  tunnels  or  roofs  of  branches,  but  the  result  is 
not  deceptive. 

The  railway  spurs  that  lead  from  a main  line  to  allow  the  long 
distance  railway  artillery  to  fire,  are  camouflaged  with  special 
care.  Before  and  after  the  spur  is  in  use  the  tracks  are  often 
covered  with  dirt  covered  tarpaulins,  the  excavation  in  the  bank 
is  concealed  with  a slanting  screen  of  branches,  a number  of  false 
spurs  are  constructed  to  distract  our  attention,  and  the  gun  and 
carriage  is  carefully  concealed  beneath  a large  screen  of  nets 
with  interwoven  branches. 

IV.  Hints  for  Camouflaging  a Balloon  Camp. 

(A)  General. 

The  commander  of  a balloon  company  should  remember  that, 
all  other  things  being  equal,  it  is  by  all  means  advisable  to  camou- 
flage the  bed  and  the  camp,  but  if  no  camouflage  is  available,  it 
may  be  necessary  to  carry  on  the  work  within  full  sight  of  the 
enemy.  Camouflage  is  ordinarily  a means  that  furthers  the  effi- 
ciency of  an  organization,  but  when  this  means  becomes  a delay 
and  a hindrance,  it  should  be  forthwith  abandoned. 

(B)  Under  Ordinary  Conditions. 

1.  Keep  the  windlass  and  all  trucks  under  cover  as  much  as 
possible. 
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2.  Keep  the  men  under  cover,  particularly  when  an  aero- 
plane is  directly  overhead. 

3.  Enforce  camouflage  discipline  particularly  in  regard  to 
paths.  Choose  routes  for  the  men  and  trucks  to  follow,  and 
allow  no  deviation  from  these  paths,  particularly  in  open  fields. 
Continue  or  so  disguise  the  paths  that  the  position  of  the  chart- 
room  is  not  conspicuous.  Rake  over  tracks  inadvertently  made 
in  open  fields. 

4.  Keep  all  the  area  used  thoroughly  policed.  Papers,  hats 
and  ground  clothes  are  very  evident  on  photographs. 

5.  In  the  camp  itself,  do  not  yield  to  the  temptation  of 
placing  the  kitchen  in  the  open.  Refuse  barrels,  pots  and  pans, 
and  all  the  bright  objects  there  will  reflect  the  sun  with  great 
brilliancy.  Above  all,  try  to  eliminate  (as  much  as  possible)  clouds 
of  smoke  from  the  kitchen. 

6.  Open  lights  at  night  are  often  fatal,  and  special  rules 
should  be  made  to  avoid  thus  giving  away  the  camp  position  to 
enemy  bombing  aeroplanes. 
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LECTURE  No.  1 

ORGANI2ATION  OF  WORK  OF  OBSERVERS  WITHIN  THE 
COMPANY. 

There  is  plenty  of  work  for  the  observer  to  do  when  he  is  not 
in  the  air.  There  are  generally  liaison  visits  to  make  with  the 
artillery  and  infantry.  Visits  should  be  made  both  before  and 
after  working  with  a unit,  whether  artillery  or  infantry.  Liaison 
visits  should  also  be  made  to  the  air  service. 

Besides  the  liaison  work  there  is  always  work  in  the  company 
to  be  done  by  the  observer.  When  a balloon  company  arrives 
in  a new  sector  the  company  commander  should  ask  from  com- 
manders of  the  sector  what  is  to  be  the  duty  of  the  balloon;  the 
sector  to  be  observed;  and  the  assignment  of  work  to  the  bal- 
loon and  aeroplanes.  It  is  the  duty  of  the  observer  to  make  a 
careful  study  of  all  information  gained  relative  to  these  ques- 
tions. From  the  staff  of  the  army  corps,  the  location  of  the 
command  posts  of  brigades,  regiments  and  battalions,  and  also 
wireless  stations  and  identification  panels  for  command  posts 
should  be  asked.  The  codes  of  visual  signals  should  be  obtained 
from  the.  same  post.  Frequent  visits  to  the  various  command 
posts  will  bring  the  observer  into  close  touch  with  the  activi- 
ties of  the  sector.  He  must  know  the  location  of  signal  panels 
and  the  various  codes  of  signals. 

If  operations  are  imminent  in  a sector  where  a balloon 
arrives,  the  company  commander  and  observers  should  obtain 
from  the  artillery  corps  staff  a map  of  the  operation  and  a map 
of  the  attack.  They  should  find  out  whether  the  army  corps  is 
in  a defensive  Sector  or  ;n  an  offensive  sector.  If  in  a defensive 
sector,  the  observer  should  collect  the  following  documents. 

The  plan  of  defense  which  tells  all  dispositions  to  be  taken 
in  case  the  enemy  attacks. 

To  this  plan  is  annexed  the  plan  of  reinforcement. 

The  plan  of  defense  includes  the  plan  of  the  work  of  the  artil- 
lery, which  is  subdivided  into  several  parts: 

1.  The  plan  of  destructive  fire. 

2.  The  plan  of  harrassing  fire. 

3.  The  plan  for  cutting  off  supplies  by  artillery  fire  and  for 
reprisals. 
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4.  The  plan  of  defense  against  tanks. 

5.  The  plan  of  counter  preparation  and  barrage. 

The  plan  of  employment  of  the  air  service  in  case  of  an 
attack. 

These  plans  are  very  detailed,  but  do  not  include  the  infor- 
mation given  in  the  permanent  orders  or  regulations  of  the  army. 
All  observers  should  study  these  documents  carefully  and  become 
familiar  with  their  contents,  if  they  are  to  render  able  assistance 
during  operations. 

In  an  offensive  sector,  the  documents  to  be  gathered  and 
studied  carefully  are  the  following: 

The  plans  of  infantry  engagement,  showing  the  general  mis- 
sions of  large  units. 

The  plan  of  divisional  attack,  giving  the  positions  of  the  regi- 
ments and  battalions  in  the  engagement.  (The  location  of  the 
troops  are  called:  Sector  for  division,  sub-sector  for  a regiment, 
and  quarter  for  battalion.)  Positions  of  the  initial  commanding 
posts  of  each  unit  and  their  successive  positions  during  the  course 
of  attack.  Location  of  the  reserves.  (In  the  division  a map 
1/10,000  must  be  prepared,  showing  the  location  of  all  troops.) 

Plan  of  the  employment  of  the  artillery,  which  shows  accu- 
rately the  distribution  of  all  artillery  which  is  not  normally  at- 
tached to  the  units  engaged.  This  plan  also  shows  the  organi- 
zation of  the  artillery  staff  and  the  grouping  of  the  units;  the 
normal  and  eventful  zones  of  action  of  the  different  units.  The 
plan  of  destruction  and  neutralization  of  the  enemy  artillery. 

The  plan  for  the  destruction  of  the  enemy  defensive  organi- 
zation. 

The  plan  of  harrassing  fire  and  fire  for  cutting  off  supplies. 

The  plan  for  dummy  attacks  to  find  location  of  enemy  batter- 
ies not  previously  known. 

The  plan  for  accompanying  and  protecting  the  first  attack. 

The  plan  of  action  against  moving  targets;  dispositions  are 
made  so  that  these  targets  can  be  quickly  caught  under  fire. 
These  targets  are  especially  important  for  long  range  guns. 

The  map  showing  the  zones  of  action  of  the  artillery  not  only 
in  the  sector  where  the  balloon  operates,  but  also  in  the  neigh- 
boring sector.  This  document  is  never  taken  into  the  air. 

The  plan  of  new  positions  which  the  artillery  is  to  take  when 
the  attack  goes  forward.  This  shows  which  units  move  forward 
first,  and  into  what  positions  each  one  moves. 
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The  plan  of  liaison,  which  gives  all  orders  about  the  different 
systems  to  be  used  in  the  attack,  the  operations  of  all  systems, 
and  the  conventional  signs. 

Besides  collecting  and  studying  the  above  plans,  the  observer 
must  learn  the  characteristics  of  the  sector  in  which  he  is  oper- 
ating. He  must  know  these  characteristics  so  well  that  no  change 
in  the  habits  of  the  enemy  can  escape  his  notice.  As  soon  as  he 
arrives  in  a sector  he  must  learn  the  following: 

1.  Order  of  battle  of  enemy  in  the  sector.  Numerical 
strength  of  opposing  troops,  and  their  positions.  Units  and 
commanders  of  staff.  Units  in  support  and  reserve. 

2.  Regular  movement  of  trains  on  railroads  in  rear  of  enemy 
lines. 

3.  Details  of  enemy’s  defensive  organizations.  Position  of 
the  first,  second  and  third  lines,  and  the  defensive  preparations 
in  the  rear. 

4.  Vulnerable  points,  railroad  crossings,  supply  stations, 
ammunition  dumps,  and  supply  depots. 

5.  Battery  emplacements  and  information  about  the  activitv 
of  the  enemy  artillery. 

6.  Emplacements  and  importance  of  enemy  air-service  units 
and  their  activity. 

If  the  observer  becomes  familiar  with  all  the  material  out- 
lined above,  it  is  evident  that  he  must  be  on  the  job  all  the 
time  and  can  find  employment  for  all  his  time.  A successful 
observer  is  a busy  man,  on  the  ground  as  well  as  in  the  air. 


Page  8 


OBSERVATION  AND  ORIENTATION 


LECTURE  No.  2 

FINDING  AND  TRANSMITTING  INFORMATION. 

Questions  of  Organizations. 

G.  H.  0- — The  G.  H.  Q,,  which  everybody  knows,  will  be 
mentioned  only  for  the  sake  of  completeness.  On  its  staff  there 
is  a colonel  or  lieutenant-colonel,  bearing  the  title  of  Chief  of  the 
Army  Air  Service.  He  is  the  technical  adviser  of  the  commander- 
in-chief  for  all  that  concerns  the  technical  use  of  aeronautics. 

Group  of  Armies — The  group  of  armies  is  an  essentially  vari- 
able organ.  Its  necessity  had  not  been  made  apparent  before  the 
war,  but  the  experience  of  the  first  months  of  the  war  proved  it 
to  be  difficult  for  the  commander-in-chief  to  command  directly 
a great  number  of  armies.  The  commander-in-chief  has  thus 
created  provisional  groups. 

These  groups  of  armies  remained  organs  of  command  and 
amounted  merely  to  a general  commanding  a group  of  armies  and 
his  staff,  having  at  his  disposal  a certain  number  of  armies  and 
of  a few  formations  independent  of  armies  (for  instance,  combat 
and  bombardment  groups  of  aviation),  but  without  the  compli- 
cated services  which  burden  the  G.  H.  Q.  on  the  one  hand  and 
the  armies  and  inferior  large  units  on  the  other. 

It  seemed  for  a long  time  that  this  organization  was  definite 
and  that  a new  echelon  was  thus  created.  During  the  last  few 
weeks  this  conception  seems  to  have  undergone  an  evolution.  It 
is  not  impossible  that  one  may  fall  back  to  the  notion  of  groups 
of  armies,  comprising  a certain  number  of  armies  constituted  with 
specified  operations,  in  view  of  the  other  armies  depending 
directly  on  the  general  headquarters. 

As  far  as  we  are  concerned,  it  will  be  sufficient  to  remember 
that  in  the  staff  of  any  constituted  army  group  there  is  a field 
air  officer,  who  is  the  technical  advisor  of  the  general  command- 
ing the  group  of  armies  as  to  the  technical  use  of  aeronautics;  this 
field  officer  exercises  a direct  command  over  the  aeronautical 
units  included  in  the  group  of  armies  without  being  assigned  to 
the  armies. 

Army — -The  army  has  an  essential  importance  in  the  present 
war.  It  is  not,  like  a group  of  armies,  merely  tactical;  it  consti- 
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tutes  an  indispensible  and  regular  organ  under  the  orders  of  a 
general  commander,  provided  with  a staff,  troops  and  services. 

The  large  unit  ‘‘army’’  did  not  exist  before  the  war,  but  it  was 
arranged  for  and  constituted  on  paper.  The  general,  the  staff, 
and  the  services  worked  together  during  staff  journeys  and 
maneuvers.  This  organism  materialized  at  the  time  of  mobili- 
zation, and  the  large  existing  units  (Army  Corps  and  Divisions 
of  Infantry)  were  distributed  among  the  various  armies. 

The  large  units  are  assigned  only  provisionally  to  an  army, 
and  they  go  from  one  army  to  another,  according  to  the  necessi- 
ties of  maneuvers. 

Each,  army  comprises  a permanent  nucleus — command,  staff, 
services. 

The  army  headquarters  are  divided  into  two  groups: 

The  first  group  comprises  the  staff  proper,  with  the  directors 
of  certain  services  at  the  front;  general  commanding  Artillery, 
general  commanding  the  Engineers,  chief  of  the  First  Line  Tele- 
graph Service,  chief  of  the  Army  Air  Service.  The  very  titles  of 
these  service  directors  show  the  nature  of  their  duties.  Thi 
chief  of  the  Army  Air  Service  is  a field  officer  (major  or  lieuten' 
ant-colonel) ; he  is  technical  adviser  to  the  army  commanded  as 
to  the  technical  use  of  aeronautics;  he  exercises  a direct  com- 
mand over  the  aeronautical  units  included  in  the  army  that  are 
not  assigned  to  the  various  army  corps;  he  superintends  and 
controls  the  technical  use  of  aeronautical  units  assigned  to  these 
army  corps. 

The  army  commander  may  call  on  him  to  take  over  the  com- 
mand of  the  aeronautical  units  concentrated  for  an  operation  in 
an  army  corps  or  an  organized  group,  by  the  side  of  th§  com- 
mander of  this  army  corps  or  group. 

The  second  group  of  the  army  headquarters  comprises  the 
chief  of  the  lines  of  communication  and  services,  the  name  of 
which  speaks  for  itself.  The  general  chief  of  the  lines  of  com- 
munications and  services  is,  as  a rule,  a general  of  division, 
depending  on  the  general  commanding  the  army,  in  the  same 
capacity  as  a general  commanding  an  army  corps.  As  chief  of 
the  lines  of  communication,  he  has  authority  over  a large  zone 
of  terrain,  which  extends  over  a square,  corresponding  to  the 
front  of  the  whole  army,  between  the  forward  limits  of  the  zone 
of  the  line  of  communications  and  the  rear  limits  of  the  army; 
as  chief  of  the  services,  he  has  authority  over  the  chiefs  of  ser- 
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vices  not  included  in  the  first  group,  Quartermaster  Corps,  Med- 
ical and  Veterinary  Services,  postoffice,  treasury,  etc. 

The  object  of  the  direction  of  lines  of  communication  and 
services  is  to  relieve  the  army  commander  of  all  matters  other 
than  the  direction  of  operations;  the  general  chief  of  lines  of 
communication  and  services  is  intrusted  by  the  general  com- 
manding the  army  with  solving  all  these  matters.  His  high  rank 
enables  him  to  give  orders  even  to  directors  of  services  having 
rank  of  generals  of  division,  as  quartermaster  generals  and  sur- 
geon generals.  His  role  is  more  difficult  with  army  corps  gen- 
erals, with  whom  he  must  deal  on  administrative  questions,  and, 
when  an  important  matter  has  to  be  solved,  it  is  generally  sub- 
mitted to  the  decision  and  signature  of  the  general  commanding 
the  army. 

Army  Corps — The  Army  Corps  is  the  most  important  large 
unit  that  was  already  constituted  in  time  of  peace.  Its  constitu- 
tion is  known  by  all,  and  we  will  not  dwell  on  the  matter,  but 
will  call  attention  to  the  evolution  which  it  has  undergone.  It 
was  formerly  admitted  that  the  Army  Corps  formed  a whole,  an 
indissoluble  block,  which  could  be  transported  as  it  was  from 
one  end  of  the  front  to  the  other,  with  its  commander,  staff, 
troops,  and  services;  this  was,  besides  the  difference  in  size,  the 
essential  distinction  between  the  large  unit  **army’’  and  the  other 
large  unit  ‘‘army  corps.”  In  fact,  the  experience  of  the  war,  the 
modifications  in  armament,  the  increase  in  artillery,  have  necessi- 
tated serious  modifications  in  the  composition  of  the  Army 
Corps,  the  most  striking  of  which  are  the  creation  of  army  corps 
heavy  artillery,  and  the  creation  of  army  corps  aeronautics.  But 
it  was  mainly  in  the  way  of  using  army  corps  that  the  logic  of 
events  and  the  pressure  of  necessity  brought  about  a real  revolu- 
tion which  dates  from  the  battle  of  Verdun;  the  army  corps  were 
pulled  to  pieces,  broken  up;  the  staffs  stayed  where  they  were 
with  the  total  or  a part  of  their  elements  that  did  not  belong  to 
any  one  division,  and  their  divisions  were  placed  at  the  disposal 
of  other  army  corps  commanders,  and  engaged  by  them  in  the 
battle.  One  saw  at  Verdun  army  corps  commanders  through 
whose  hands  passed  twenty  to  twenty-five  divisions  of  infantry, 
coming  from  all  parts  of  the  front.  Under  such  conditions,  the 
number  of  army  corps  became  illusive;  the  army  corps  disap- 
peared to  give  place  to  groups;  the  large  units  “Army  Corps” 
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had  thus  the  character  of  the  large  unit  “army/^  a permanent 
organization  framing  together  variable  units. 

However,  the  analogy  is  not  absolute.  What  has  just  been 
expressed  for  the  army  corps  happened  in  the  defensive  battle  of 
Verdun.  For  the  same  reason  the  process  had  to  extend  to  most 
of  the  army  corps  holding  the  front  in  all  sectors.  But  the  gen- 
eral-in-chief  has  always  endeavored  to  give  their  normal  constitu- 
tion to  army  corps  that  are  to  be  engaged  in  an  offensive  action 
on  account  of  the  necessity  of  a perfect  understanding  between 
the  command  and  the  troops.  The  breaking  up  of  army  corps 
has  been  a necessity;  it  is  not  a rule;  and  one  always  falls  back 
as  soon  as  possible  into  the  old  track. 

Division — The  division  of  infantry  is  the  smallest  of  the  large 
units.  It  forms  the  real  unit  of  combat.  It  is  transported  as  a 
whole  for  defensive  and  offensive  purposes  without  being  broken 
up  like  the  Army  Corps.  Since  the  beginning  of  the  war  its  com- 
position has  been  very  much  modified.  Formerly  it  scarcely  com- 
prised anything  but  fighting  elements.  It  had  very  few  services 
and  used  those  of  the  Army  Corps.  During  the  war  the  ideas  in 
this  regard  changed  altogether;  the  services  of  the  Army  Corps 
were  lessened  a little  and  given  in  part  to  the  division  of  infantry, 
which  were  thus  endowed  with: 

An  artillery  park. 

An  engineer  park. 

A subsistence  supply  train. 

A cattle  train,  with  a section  of  fresh-meat  supply. 

Ambulance  and  hospital  sections. 

An  automobile  sanitary  section,  etc. 

The  division  may  thus,  like  the  former  independent  divisions 
of  infantry,  carry  on  an  existence  of  its  own  and  work  by  itself, 
but  it  has  become  considerably  less  mobile. 

Composition  of  a Staff — Now,  a few  words  about  the  staffs  of 
Army  Corps  and  divisions  of  infantry,  and  the  relations  that  offi- 
cers of  the  Air  Service  must  maintain  with  them. 

The  Army  Corps  Staff  is  under  the  direction  of  a chief  and 
assistant  chief  of  staff.  It  comprises  three  bureaus  and  a mail 
section. 

The  first  bureau  looks  after  matters  of  supply,  personnel  and 
material. 

The  second  bureau  looks  after  the  intelligence  service. 

The  third  bureau  looks  after  operations,  properly  speaking. 
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The  mail  section  receives  the  papers  arriving,  classifies  them, 
and  forwards  them  to  each  bureau  concerned;  inversely,  it  receives 
the  papers  sent  by  the  bureaus  and  forwards  them  to  their  desti- 
nation. It  has  at  its  disposal  the  means  of  transport  of  the  staff, 
motor  cars,  motorcycles,  etc.  Officers  not  belonging  to  the  staff 
and  wishing  to  be  introduced  into  the  bureaus  must  report  to  this 
section. 

In  the  staff  of  a division  of  infantry  the  classifications  is  the 
same,  but  officers  are  not  so  numerous,  and  there  is  no  assistant 
chief  of  staff. 

The  chiefs  of  the  large  services,  similar  to  those  we  have 
seen  in  the  army  headquarters,  belong  to  the  Army  Corps  head- 
quarters; the  most  interesting  is  the  general  commanding  the 
Corps  Artillery,  who  himself  has  under  his  orders  the  colonel 
commanding  the  heavy  artillery.  A colonel  commanding  the 
Divisional  Artillery  belongs  in  the  same  way  to  the  disvisional 
headquarters. 

As  a rule  the  division  commands  directly  its  Divisional  Artil- 
lery and  the  heavy  short  artillery;  the  colonel  commanding  the 
Army  Corps  heavy  artillery  commands  directly  the  heavy  long 
artillery. 

What  may  your  personal  intercourses  with  the  headquar- 
ters be? 

The  aerial  means  of  an  Army  Corps,  which  include,  as  regards 
aerostatics,  three  or  four  balloons,  are  grouped  under  the  orders 
of  a commander  of  the  Army  Corps  Air  Service.  It  is  evidently 
he  who  takes  the  orders  from  the  command,  but  the  observers 
must  nevertheless  keep  closely  in  touch  both  with  the  staffs  of 
the  Army  Corps  or  infantry  divisions  and  with  the  colonel  com- 
manding the  heavy  artillery.  When  you  have  to  deal  with  staffs 
it  is  advisable  to  warn  you  that  you  must  not  handle  the  ques- 
tions by  going  directly  to  the  general  or  the  chief  or  assistant 
chief  of  staff,  but  by  going  to  the  bureau  concerned.  This  rule 
does  not  appear  in  any  regulations,  but  it  is  necessary,  and  more 
so  the  more  important  the  staff.  The  bureau  concerned  will  not 
fail  to  inform  you,  to  keep  you  in  touch,  and  to  have  you  then 
taken,  if  necessary,  to  the  chief  of  staff,  or  even  to  the  general, 
who  will  decide.  These  military  channels  prevent  oversights 
and  useless  repetition  and  allow  the  work  to  be  carried  out  with 
order  and  method. 

The  bureau  most  frequently  dealt  with  is  the  second  bureau 
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(intelligence),  with  the  elements  attached  to  it.  On  account  of 
its  importance  we  will  do  more  than  simply  mention  it. 

There  exists  a sort  of  natural  relationship  between  the  infor- 
mation given  by  the  balloon  and  that  given  by  the  avion.  There 
exists  besides  a close  relationship  between  most  of  their  mis- 
sions— artillery  ranging,  information  about  hostile  organization's 
first  lines  and  rear,  about  movements  of  columns  and  trains.  This 
is  why  aerostation  and  aviation  were  combined  under  one  Chief 
of  Air  Service. 

The  information  they  give  arrives  under  various  forms,  con- 
cerns different  objects,  and  is  so  voluminous  that  it  must  be 
sorted,  copied  and  co-ordinated  before  being  handed  to  the  author- 
ity who  is  to  use  it.  The  first  co-ordination  must  be  done  by 
officers  belonging  to  the  very  service  which  collected  it,  in  order 
that  the  command  or  its  agents  receive  only  information  already 
checked,  controlled,  and  set  up  for  immediate  exploitation.  This  is 
the  role  of  the  Air  Intelligence  Service,  which  must  make  clear 
and  condensed  the  information  it  receives.  This  first  work  is 
done  by  the  Intelligence  Service  officer,  assistant  to  the  Army 
Corps  Air  Service  commander. 

Important  as  the  information  thus  obtained  may  be,  we  know 
that  other  information  arriving  from  other  sources  also  has  its 
value,  information  from  terrestrial  observation  points,  telephone 
listening  posts,  examination  of  prisoners.  They  may  contradict 
the  latter,  or  confirm  it,  complete,  or  specify  it.  The  necessity 
of  co-ordination  is  evident.  This  co-ordination  cannot  be  made 
by  the  general  himself,  who  is  wholly  taken  up  by  the  duties  of 
his  command,  and  devolves  upon  the  second  bureau  of  his  staff, 
which  is  aware  of  his  intentions  and  will  centralize  for  him  all 
information  received  and  will  give  it  to  him  in  time  to  complete 
form. 

The  second  bureau  has  an  immediate  auxiliary,  which  is  the 
topographic  section.  In  the  Army  Corps,  where  it  always  exists, 
it  is  called  the  S.  T.  C.  A.  (Army  Corps  Topographic  Section.) 
In  Divisions  of  Infantry,  where  it  does  not  always  exist,  it  is 
called  the  S.  T.  D.  (Division  of  Infantry  Topographic  Section.) 

Army  Corps  Topographic  Service — In  the  present  war  a large 
part  of  our  information  comes  from  the  photographs  of  hostile 
organizations  taken  from  avions  or  even  from  well-chosen  obser- 
vation posts. 

But  if  everybody  recognizes  the  main  lines  of  a good  photo- 
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graph  of  a calm  sector,  the  same  is  not  true  when  it  comes  to 
details.  Especially  in  an  active  period  when  bombardments  have 
begun  their  work  of  destruction,  this  task  must  be  given  to 
specialists,  carefully  trained  in  this  sort  of  work,  who  will  search 
these  photographs  in  order  to  discover  hidden  organizations  and 
determine  their  state  and  function. 

They  will  draw  up  the  result  of  their  work  in  maps  clear 
and  complete,  which  will  be  multiplied  as  much  as  required  to 
accompany  the  photographs  and  make  all  details  plain  to  every 
one,  command  and  troops.  These  specialists  constitute  the  Army 
Corps  Topographic  Service. 

The  photographs  coming  from  the  Air  Service  are  thus  handed 
to  the  S.  T.  C.  A.,  who  will  interpret  these  photographs,  then 
reproduce  the  interpretation  on  special  maps  that  will  be  multi- 
plied as  much  as  necessary,  so  as  to  have  everybody  provided 
with  them. 

S.  R.  A.  (Artillery  Intelligence  Service) — Another  annex  of 
the  second  bureau  is  the  Artillery  Intelligence  Service,  which  is 
at  the  same  time  an  annex  to  the  artillery  command. 

This  service  has  at  its  disposal  a certain  number  of  special 
organs,  sections  of  sound  and  flash  registration,  small  observa- 
tion posts.  It  receives,  besides,  from  avions  and  balloons,  all 
information  concerning  the  enemy’s  artillery.  The  second  bureau 
acquaints  it  immediately  with  all  the  information  that  arrives  of 
interest  to  the  artillery,  and,  in  the  same  way,  receives  from  it  as 
it  comes  all  the  information  that  directly  concerns  the  second 
bureau. 

The  S.  R.  A.  represents  finally  a decentralization  of  the  second 
bureau  as  far  as  it  concerns  the  artillery,  a decentralization  which 
explains  itself  in  consideration  of  special  technology. 

Our  object  is  to  remind  you  of  the  general  notions  that  any 
officer  of  the  Air  Service  should  be  acquainted  with  in  order  to 
know  what  element  of  the  staff  he  should  address,  according  to 
the  nature  of  the  questions  he  has  to  handle. 
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GENERAL  SOURCES  OF  INFORMATION. 

1.  Land  Observation  Posts  (Infantry.) 

2.  Telephone  Listening  Stations. 

3.  Artillery  Information  Service. 

4.  Aeronautical  Information  Service. 

5.  Special  Service  Information. 

6.  Sound  Ranging  Stations. 

1.  Land  observing  stations  are  able  to  furnish  information 
not  obtainable  through  aerial  observation.  Every  day  at  a desig- 
nated hour  the  observers  forward  their  reports  through  military 
channels.  The  intelligence  officer  of  each  regiment  examines  and 
harmonizes  these  reports  and  submits  them  to  the  regimental 
commander.  Those  of  sufficient  interest  are  transmitted  to  the 
superior  elements.  Items  relating  to  the  defensive  preparations 
of  the  enemy  are  added  to  the  copy  of  the  battle  map  1/5 000 
and  are  included  in  the  next  edition  of  the  map. 

2.  Telephone  listening  stations  pick  up  information  by  de- 
vices carrying  sound  through  the  ground  and  by  tapping  enemy 
telephone  lines. 

3.  Artillery  observing  stations  are  either  intelligence  observ- 
ing stations  or  are  range  adjusting  observation  stations.  The 
first  sort  participate  largely  in  observation  for  the  command. 
The  information  is  gathered  both  during  passive  and  active  stages 
and  should  relate  to  the  general  subjects  of  the  routine  and 
defense  of  enemy. 

4.  The  information  received  from  the  Aeronautical  Informa- 
tion Servise  has  been  discussed  already. 

5.  Through  the  Special  Service  Information  Office  informa- 
tion is  obtained  from  spies,  deserters,  papers,  old  inhabitants. 
This  information  is  sifted  and  co-ordinated  and  sent  to  interested 
units. 

6.  The  sound  ranging  stations  are  probably  the  least  famil- 
iar to  us  and  are  very  interesting.  In  these  stations,  through 
sound  recording  instruments,  enemy  batteries  in  action  can  be 
located  and  fire  from  our  own  artillery  can  be  directed  on  them. 
Branch  stations  are  situated  along  the  front  and  are  connected 
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by  wires  to  a central  station  farther  in  the  rear.  An  instrument 
recording  the  difference  in  time  of  the  sound  of  gun  and  flight  of 
shell  is  in  each  of  the  stations.  This  information  is  recorded  at 
the  central  station.  By  taking  the  data  from  several  of  the  sta- 
tions, the  exact  location  of  the  gun  can  be  found.  Then  by  tak- 
ing similar  records  of  bursts  of  shells  on  the  enemy  gun,  the  fire 
can  be  corrected  until  the  target  is  hit.  These  same  instruments 
have  been  known  to  give  correct  information  to  battery  com- 
manders on  errors  in  guns  due  to  wear  in  bore.  The  use  of  these 
stations,  of  course,  is  limited  to  quiet  sectors  or  to  the  period  pre- 
ceding an  offensive. 

DAILY  SOURCES  OF  INFORMATION. 

1.  Maps  showing  progress  of  infantry  and  issued  by  the  Army 
Corps  Staff  during  and  after  each  battle.  It  shows  the  positions 
reached  and  the  respective  friendly  and  enemy  lines  as  corrected 
by  photography  and  observation. 

2.  The  Information  Bulletin  of  the  Army  treats  of  the  enemy 
order  of  battle;  the  activity  of  the  enemy  during  the  last  twenty- 
four  hours  and  gives  translations  of  all  important  enemy  docu- 
ments. 

3.  The  Army  Corps  Information  Bulletin  treats  of  activity  of 
enemy  in  the  sector;  reports  of  patrols;  reports  of  ground  and 
aerial  observatories;  and  of  information  gained  from  prisoners. 

4.  The  Artillery  Information  Service  Bulletin  treats  of  bat- 
teries seen  in  action;  explanations  of  emplacements;  results  of 
our  own  artillery  fire;  the  active  enemy  batteries  seen  during  the 
fast  twenty-four  hours. 

All  of  these  bulletins  should  be  read  carefully  and  kept  for 
reference. 

5.  An  evening  conference  is  held  each  day  at  the  A.  C.  or 
Division  Information  Headquarters. 

The  following  officers  are  present:  Aeroplane  pilots  and 
observers  and  balloon  observers  of  the  day  and  the  following 
day;  artillery  commander  with  sedtor;  A.  C.  and  division  informa- 
tion service  officer;  commanders  of  each  balloon  company;  com- 
pany intelligence  officers. 

In  this  conference  the  day’s  information  is  reviewed  and  the 
plans  for  the  following  day  are  made. 
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DRAWING  UP  AND  TRANSMISSION  OF  MESSAGES. 

When  an  observer  in  a basket  obtains  information,  he  must 
first  verify  it  and  then  carefully  prepare  his  message  for  transmis- 
sion. His  message  must  be  simple,  neutral,  clear,  precise  and 
complete.  Don’t  hurry  in  drawing  up  this  message,  but  don’t 
delay  unnecessarily.  Make  the  message  answer  the  questions: 
When?  Where?  What?  Why? 

The  information  must  be  submitted  in  the  following  order 
according  to  the  urgency  of  the  message. 

1.  Directly  to  the  troops,  who  are  able  to  make  immediate 
use  of  information,  such  as  troops  seen  to  be  menaced. 

2.  To  the  commanders,  in  order  of  those  most  interested  by 
the  information,  and  then  up  as  high  as  necessary. 

3.  To  the  Information  Office  of  the  Air  Service. 

MECHANICAL  MEANS  OF  TRANSPORTATION. 

1.  The  telephone  is  the  best  means  of  transmitting  informa- 
tion from  the  balloon. 

2.  Wireless  stations  may  be  established  in  connection  with 
balloon  companies  in  order  to  keep  in  closer  liaison  with  aero- 
planes. 

3.  Semaphore  signals  are  made  with  flag,  using  either  Morse 
code  or  conventional  signs. 

4.  Searchlight  signals  are  arranged  for  during  a possible 
advance. 

5.  Panel  signals,  which  are  a system  of  squares  on  the 
ground  are  used  in  communication  with  balloon  and  aeroplane. 

6.  Fireworks. 

(a)  Rockets  to  signal  barrage. 

(b)  Cartridges  are  used  by  aeroplanes. 

(c)  Bengal  fires  are  used  to  mark  position  of  advanc- 

ing units. 

7.  Messengers. 

8.  Carrier  pigeons. 
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LECTURE  No.  3 

CHART  ROOM  OR  COMMAND  POST. 

The  command  post  of  a balloon  is  located  as  near  as  possible 
to  one  of  the  points  of  ascension  of  the  balloon;  or  between  the 
balloon  bed  and  the  advanced  point  of  ascension;  or  preferably  in 
a large  dugout  with  light  enough  to  permit  the  reading  of  maps, 
or  if  the  dugout  is  lacking  or  it  is  open  warfare,  in  a small  truck 
adapted  to  this  use. 

The  telephone  installation  of  a balloon  company  should  be 
organized  so  as  to  permit: 

1.  The  work  of  one  or  two  observers  conducting  separately 
and  simultaneously  three  observations  of  fire  with  artillery  group- 
ings which  may  be  different. 

2.  The  transmission  of  observations  other  than  those  relating 
to  regulation  of  fire. 

3.  The  necessary  liaisons  for  company  business.  The  neces- 
sity of  noting  and  interpreting  within  the  company  itself  all  infor- 
mation sent  down  by  the  observers,  on  the  one  hand,  and  the  de- 
sirability of  reducing  to  a minimum  the  number  of  lines  to  other 
organizations  which  use  this  information;  on  the  other  hand,  cause 
to  be  organized  in  the  balloon  company. 

1.  A command  post  with  small  rooms  for  the  correspond- 
ents of  the  observers,  where  the  numerous  observations  are  cen- 
tralized, recorded  and  eventually  interpreted. 

2.  A telephone  exchange  where  the  communications  are 
directed  to  the  command  posts  of  the  large  organizations,  groups 
and  batteries  of  artillery,  and  the  general  web.  The  telephone 
plant  of  a balloon  company  therefore  comprises: 

1.  Telephone  liaison  between  the  balloon  and  the  corres- 
pondents on  the  ground. 

2.  A command  post  with  small  rooms  for  the  command  post 
operators  of  the  observers. 

3.  A telephone  exchange. 

4.  Telephonic  liaison  between  the  command  post,  the  ex- 
change and  the  webs. 

5.  The  necessary  liaison  for  the  service  of  the  company 
itself. 
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DUTIES  COMMAND  OFFICERS. 

1.  The  commanding  officer  of  the  P.  C.  first  makes  sure  that 
the  different  lines  and  apparatus  connecting  the  balloon  with  the 
P.  C.  are  working  well;  then  that  the  different  other  lines,  in  par- 
ticular the  lines  to  the  artillery,  are  in  good  order.  He  will  see 
that  these  are  used  for  no  other  purpose  than  the  work  of  obser- 
vation. 

2.  The  barometer  placed  at  the  P.  C.  will  be  consulted  often; 
if  a high  or  low  pressure  is  recorded,  notification  will  be  immedi- 
ately given  to  the  balloon  officer,  who  will  take  the  necessary  pre- 
cautions for  the  safety  of  the  observers  and  of  the  materials. 

‘3.  He  receives  the  missions  of  the  artillery  and  decides  which 
are  acceptable  and  which  are  not.  He  should  get  in  touch  with  the 
artillery  officers  of  the  different  groups,  whenever  necessary  to 
arrange  the  work  to  be  done  during  the  flight  of  the  balloon 
(regulation,  destructive  fire,  checking,  etc.) 

4.  It  is  his  duty  to  receive  officers  of  other  arms  and  to 
give  them  information  about  observation  done  or  to  be  done,  and 
to  put  them  in  touch  with  observers  who  will  be  charged  with 
the  work  planned  for  subsequent  days. 

5.  He  assists  the  observer  by  verifying  co-ordinates  of  enemy 
batteries  seen  in  action,  and  comes  to  his  aid  whenever  necessary 
with  documents  which  he  possesses  on  the  ground.  He  diverts 
from  him  all  discussion  by  telephone  and  bothers  him  only  in  case 
of  uncertainty. 

6.  Having  minutely  verified  the  information  transmitted  by 
the  observer  and  recorded  by  the  command  post  operators,  he 
communicates  it  to  the  parties  interested. 

7.  All  radio  messages  received  are  given  to  him,  and  he  ex- 
amines them  and  tells  the  observer  of  any  information  that  might 
interest  him. 

8.  When  the  balloon  ascends  with  two  observers,  he  appor- 
tions the  work  for  each  according  to  the  ability  of  each. 

9.  Inform  A.  A.  immediately  of  balloon  position. 

COMMAND  POST  SERGEANT. 

The  commander  of  the  P.  C.  is  aided  by  the  command  post 
sergeant.  His  duties  are  as  follows: 

1.  Classify  all  useful  information. 
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2.  Keep  requests  for  work  to  be  done  in  good  order  so  that 
they  may  be  complied  with  on  the  first  favorable  occasion. 

3.  He  reminds  the  observer  of  work  requested  and  not  done 
during  preceding  flights. 

4.  He  sees  that  observations  are  transmitted  rapidly  to  the 
arms  interested. 

5.  He  sees  that  the  daily  report  is  delivered  in  the  evening 
at  the  right  time. 

COMMAND  POST  MEN. 

Besides  the  commanding  officer  and  the  C.  P.  sergeant,  the 
C.  P.  usually  contains  two  command  post  operators  and  three  men 
for  telephone  sets. 

The  duties  of  the  C.  P.  operators  are  as  follows: 

1.  To  make  sure  that  the  lines  are  working  properly. 

2.  To  be  in  constant  communication  with  observer. 

3.  To  record  all  observations  made  by  the  balloon,  and  all 
other  information  transmitted  to  him. 

4.  To  obtain  connections  between  observer  and  the  battery, 
whose  fire  he  is  directing. 

The  C.  P.  operators  should  be  stationed  in  a special  small 
work  room,  where  they  have  every  facility  for  writing,  consulting 
maps,  following  a conversation,  etc. 

A C.  P.  operator  is  necessary  for  each  observer.  In  case  of  a 
balloon  with  two  observers,  the  C.  P.  operators  should  work  in 
separate  rooms,  though  able  to  communicate  with  each  other. 

The  command  post  of  a balloon  company  thus  comprises  the 
commanding  officer’s  office,  the  posts  or  rooms  of  the  C.  P.  opera- 
tors  of  each  observer. 

In  the  case  of  a balloon  with  two  baskets,  the  room  of  each 
C.  P.  operator  should  contain  the  following  necessities: 

1.  A small  switch  board  with  four  one-cord  lines,  permitting 
connections  simultaneously  or  successively  between  the  basket 
and  three  batteries  during  regulation. 

2.  A telephone  shunted  across  the  balloon  line  to  allow  the 
commander  post  operator  to  record  all  observations. 

3.  A switchboard  telephone  set  for  the  switchboard  operator 
to  answer  calls,  give  connections,  etc. 

4.  Besides  the  company  commander,  or  his  representative, 
should  be  able  to  communicate  with  the  two  observers,  to  transmit 
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to  the  command  general  information  not  having  to  do  with  regu- 
lation, to  give  orders  to  the  winch  crew.  He  should  have  another 
four-line  switchboard  with  telephone. 

OFFICE  ORGANIZATION. 

The  Log  Book. 

1.  The  log  book  is  a record  of  technical  operations  of  the 
company,  in  that  it  is  a summary  of  the  detailed  information  tele- 
phoned from  the  observer.  The  log  is  prepared  in  the  chart  room 
by  the  C.  P.  operator.  The  nature  of  the  entries  is  shown  by  the 
model  form  herewith. 

From  the  complete  record  of  the  observations  entered  in  the 
log  book,  is  prepared  each  day  by  the  Daily  Report,  which  is  in 
the  nature  of  an  abstract  of  this  information,  arranged  according 
to  the  subjects  available  for  the  various  offices  needing  the  par- 
ticular information. 

In  order  to  check  accurately  the  telephone  report  of  fire, 
regulation  by  the  observer  direct  to  the  battery,  a detail  report 
should  be  prepared  (for  signature  of  the  observer)  concerning 
the  shots  directed  on  each  enemy  target.  This  report  is  prepared 
on  form  as  shown,  marked,  “Report  of  Artillery  Fire  Regula- 
tions,” and  transmitted  to  whatever  artillery  headquarters  as 
designated.  It  is  important  that  each  sheet  contain  the  reports  of 
fire  by  one  battery  only,  as  these  reports  are  ordinarily  sent  to 
the  battery  concerned. 

DAILY  REPORT. 

2.  The  Daily  Report  is  prepared  on  the  prescribed  form, 
which  indicates  the  nature  of  the  information  desired.  It  is  a 
summary  of  the  results  secured  each  day  and  related  principally 
to  information  concerning  the  enemy. 

The  hour  for  delivering  the  report  varies  according  to  amount 
of  daylight.  The  hour  and  office  to  which  the  report  should  be 
sent  will  be  communicated  in  special  instructions  to  the  company 
commanders.  Delays  in  the  arrival  of  Daily  Reports  at  destination 
will  not  be  tolerated,  as  these  must  be  consolidated  and  forwarded 
to  higher  authorities  at  specified  hours. 

ENEMY  BALLOONS. 

3.  It  is  the  duty  of  all  balloon  observers  to  report  the 
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activities  of  all  enemy  balloons  in  sight.  The  information  phoned 
by  the  observer  to  the  logging  room,  should  include  the  hour  at 
which  each  enemy  balloon  ascends,  with  altitude  attained  and 
time  of  descent. 

The  altitude  of  enemy  balloons  is  determined  with  sufficient 
accuracy  by  instructing  the  maneuvering  officer  to  raise  or  lower 
the  balloon  until  the  enemy  balloon  appears  in  line  with  the  hori- 
zon; the  length  of  cable  out  at  this  point  is  considered  the  altitude 
of  the  enemy  balloon. 

Balloons  change  altitude  frequently,  depending  upon  atmo- 
spheric conditions  affecting  visibility  and  ascensional  force.  The 
report  of  enemy  balloons  should  show  changes  of  altitude,  but  it 
is  not  intended  that  while  conducting  a shoot  for  artillery,  an 
observer  will  ever  divert  his  attention  for  this  purpose. 

The  logging  room  records  the  telephone  advice  concerning 
enemy  balloons  and  prepares  a report  in  graphic  form  which  is 
forwarded  with  the  Daily  Report  of  operations  to  the  squadron 
commander. 

It  will  be  observed  in  the  sample  that  in  some  cases  the  hour 
that  certain  enemy  balloons  ascended  is  not  indicated.  It  fre- 
quently happens  that  balloons  rise  before  full  daylight  or  during 
fog,  so  that  the  first  view  shows  them  in  place  at  full  altitude; 
also,  thick  weather  or  darkness  often  prevents  view  of  their 
ascent. 

Enemy  balloons  are  usually  designated  by  the  name  of  the 
town  nearest  to  the  position  from  which  it  operates. 

The  only  accurate  method  of  locating  the  position  of  an  enemy 
balloon  is  by  cross  bearings  from  two  or  more  observing  sta- 
tions, either  ground  or  aerial.  If  a balloon  observer  reports  well- 
defined  objects  in  line  with  the  balloon,  and  our  balloons  to  the 
right  and  left  do  the  same,  these  lines  ruled  on  a map  fix  the 
position  at  the  intersection. 

The  record  must  always  indicate  balloons  appearing  the  first 
time  in  new  positions.  An  increase  in  the  number  of  enemy  bal- 
loons in  a sector  usually  signifies  more  artillery  in  that  vicinity 
or  preparations  for  an  offensive  operation. 

For  conversion  of  English  to  metric  measures  of  altitude,  divide 
the  number  of  feet  by  3.28.  The  result  will  be  meters. 

4.  Report  of  the  observer  telephone  communications  other 
than  those  concerning  artillery  fire  observations 

Meteorological  weather  survey  and  weather  predictions. 
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5.  Report  of  regulation  of  artillery  fire  with  plotted  artillery 
fire  arranged  for  each  day. 

6.  Report  of  regulation  of  artillery  fire  requested. 

7.  Classification  of  the  German  batteries: 

1.  Arranged  by  map  squares  of  the  firing  map  in  the 

enemy  zone. 

2.  Arranged  by  target  system. 

8.  The  map  of  all  telephone  communications. 

Army  lines  (staff.) 

Artillery  lines. 

Special  company  lines. 

9.  1/20,000  Battle  Map  containing  the  location  of  French 
Artillery  Groups  and  their  firing  zone. 

10.  Record  of  the  same  Artillery  Groups  (battle  order)  with 
the  names  of  the  officers  and  the  B.  C.^s.  Location  of  command- 
er^s  posts,  wireless  stations  and  signal  panels,  telephones. 

11.  Signal  Codes.  By  freses  or  panels.  Regular  designa- 
tion of  each  battery.  Remember  the  conversational  signals  for 
the  calibre  of  the  guns. 

12.  In  case  of  imminent  operation  to  gets 

The  artillery  plan. 

The  destruction  map. 

The  barrages  map. 

The  counter-battery  map. 

Location  of  the  C.  P.  brigade,  battalions,  etc.,  with 
wireless  or  visual  signals. 

Battle  map  of  the  operations. 

1 3 . Record  of  the  Air  Service: 

Names  of  the  officers,  sector  commanders,  etc. 
Location  of  the  army  squadron^ — names  of  the  officers. 

14.  Assemhling  map  of  the  basket  photographs. 

A duplicate  series  of  the  above  mentioned  pictures. 
Maps  necessary  to  the  exchanges. 

1.  One  1/20,000  map  containing  the  detailed 

study  of  enemy  organization  (railroads,  paths 
of  the  commander^s  observation  posts,  tele- 
phones, bivouacs,  drachens,  etc.) 

2.  A 1/10,000  map  with  the  French  trenches, 

if  possible. 
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3.  A 1/50,000  map  (location  of  neighboring  bal- 
loons, squadrons  of  L.R.H.A.) 

One  1/50,000  or  1/80,000  map. 

The  1/10,000  map  will  be  taken  as  a regular  map  on  which 
will  bemadded  all  new  informations;  batteries,  trenches,  etc.;  it  will 
be  kept  up  to  date  by  the  observers  from  the  daily  photographs 
and  will  be  used  for  the  corrections  of  basket  maps. 

15.  Map  of  the  zone  in  defiladed  from  a balloon  at  heights 
of  800  m.,  1,000  m.  and  1,200  m. 

16.  Perspective  drawing  of  the  sector.  (The  panoramic  is 
drawn  by  an  observer.) 

17.  Relief  map  of  the  sector.  (This  document  is  not  essen- 
tial.) 

18.  Record  of  operations  of  the  company  outlining  the  work 
already  done  (reveille,  beginning  of  the  ascension,  end  of  the 
ascension,  name  of  the  observer,  altitude  of  the  balloon,  atmo- 
spheric conditions,  balloon  positions,  etc.) 

19.  List  of  all  periodical  reports  to  be  handed  in.  Record  of 
the  phone  conversation. 

20.  Record  of  daytime  operations  of  the  army  companies. 

21.  Table  of  the  maximum  range  of  German  batteries. 

Table  of  the  maximum  range  of  French  batteries. 

Office  Furniture  Needed. 

Blank  forms  for  reports,  record  of  artillery  regulation  fire, 
weather  bureau  bulletins,  Richard  barometers,  graph  paper  for 
registering  apparatus,  one  drawing  compass,  scales,  drawing  rulers, 
squares,  black  and  colored  pencils,  erasers,  white  paper,  graph 
paper,  writing  pads,  carbon  paper. 

One  chronometer  (be  sure  to  ask  the  official  time  every 
morning.) 

Files  for  information  bulletins  and  orders  from.  G.  H.  Q.  of  the 
Army,  of  the  Division. 

Documents  to  be  Made  Out  and  Kept  Up  to  Date. 

It  is  to  be  remembered  that  the  Observation  Corps  must,  in 
order  of  necessity: 

1.  Trace  out  on  firing  map  of  1/20,000,  the  outline  of  all 
defiladed  areas  seen  from  a balloon  height  of  800  m.,  1,000  m. 
and  1,200  m. 
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Correct  and  color  the  firing  maps  of  (1/20,000,  1/10,000^ 
i/5,000)  by  means  of  photographs.  Paste  and  mount  these  maps 
in  frames. 

1/50,000  map  pasted  on  cloth  (containing  railroads,  depots, 
drachens,  bivouacs,  etc.) 

2.  Collect  and  group  the  basket  photographs  (paste  on  card- 
board and  number  according  to  its  position  on  the  assembling 
map.) 

Indicate  the  position  of  the  photos  on  a l /20,000  map. 

3.  Keep  the  A.  H.  B.  reports  up  to  date. 

Map  of  French  artillery  organization;  zone  of  fire  of  the 
various  groups. 

4.  Perspective  drawing  of  the  sector  (H  l500  Relief  Map  of 
the  Sector.) 

5.  Keep  the  following  records  up  to  date: 

Record  of  telephone  communications. 

Record  of  artillery  fire  regulation,  location  of  batteries. 

Company  diary. 

6.  Meteorological  survey  and  weather  bureau  information. 
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LECTURE  No.  4 

OBSERVER’S  WORK  IN  THE  BASKET 
The  Technical  and  Tactical  Use  of  Balloons 

In  an  Army  corps  aeronautic  sector  the  balloons  are  under  the 
orders  of  the  sector  commander,  with  a balloon  officer  second  in 
command.  The  sector  commander  proposes  to  the  Army  corps 
the  distribution  of  the  general  missions  among  the  balloons.  One 
balloon  is  assigned  to  each  division  and  one  or  several  balloons  to 
the  heavy  long  artillery. 

The  normal  missions  are: 

Divisional  Balloon — Observing  destruction  fire  on  the  enemy’s 
defensive  organizations,  prohibitive  fire,  barrage  fire,  etc.,  in  the 
zone  of  action  of  the  divisional  artillery;  infantry  missions, 
command. 

Heavy  Artillery  Balloon — Observing  counter-battery  fire; 
observing  the  enemy’s  rear. 

These  missions  should  not  be  exclusive,  but  each  balloon  when 
not  occupied  with  its  own  mission  should  aid  in  the  mission  of 
adjacent  balloons. 

Some  balloons  may  be  assigned  special  missions  (Army  bal- 
loon, balloon  for  observing  trains  and  convoys,  high-power  heavy 
artillery  fire  control.) 

In  an  active  sector  one  balloon  usually  serves  iS  to  20  bat- 
teries of  heavy  long  artillery,  or  iS  to  20  batteries  of  7Ss,  and 
8 to  12  batteries  of  heavy  howitzers. 

Each  balloon  should  be  in  direct  communication  with  the  cor- 
responding squadron  and  with  the  unit  to  which  the  balloon  is 
assigned  (division  and  divisional  artillery  or  heavy  long  artillery.) 

THE  CAPTIVE  BALLOON  OBSERVATION. 

This  part  of  the  lecture  deals  with  the  nature  of  possibilities 
of  observation  from  captive  balloons.  A knowledge  of  the  above 
will  help  in  distributing  the  missions  between  avions  and  balloons 
and  in  economizing  the  resources. 

When  a mission  can  be  performed  by  both  an  avion  and  a 
balloon  it  should  be  assigned  to  the  balloon,  because  the  balloon 
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will  fulfill  the  mission  more  quickly,  thanks  to  its  permanent  and 
immediate  communication  with  the  artillery. 

The  balloon  is  more  economical  in  both  personnel  and  material. 

Again,  a balloon  is  in  continuous  ascension  during  the  day, 
whereas  avion  observation  demands  a special  flight,  with  the  cor- 
responding danger  and  loss  of  time. 

Let  us  examine  in  order  the  characteristics  and  possibilities  of 
captive  ballon  observation. 

The  balloon  rises  to  a maximum  altitude  of  1,500  meters  and 
is  about  six  kilometers  from  the  lines.  Compared  with  the  avion, 
the  balloon,  therefore,  has  the  disadvantage  in  that  its  observa- 
tion is  oblique  and  the  distance  greater;  its  advantage  lies  in  the 
fixity  of  position,  its  permanence  of  observation  and  its  telephone 
communication. 

Oblique  Observation — The  oblique  view  prevents  the  balloon 
observer  from  seeing  zones  defiladed  behind  hills,  trees,  and 
houses.  This  disadvantage  may  be  partially  removed  by  ascend- 
ing to  the  maximum  altitude,  but  it  nevertheless  exists. 

Each  balloon  company  on  entering  the  sector  draws  up  a 
map  of  the  zones  that  can  be  seen,  and  those  hidden  from  its 
ascension  point  at  altitudes  of  800,  1,000  and  1,200  meters.  This 
map  is  first  made  on  the  drawing  board  and  then  completed  by 
actual  observation  from  the  balloon  basket.  This  map  facilitates 
a rough  approximation  of  the  distribution  of  the  missions  between 
avions  and  balloons.  It  is  only  an  approximation,  because  it  is 
impossible  to  take  into  consideration  all  the  details  of  the  terrain. 
Again,  some  parts  are  seen  badly  because  of  the  oblique  line  of 
sight. 

The  ^^Instruction  for  Balloon  Companies’’  states  that  open 
ground  is  well  seen  from  elevated  observation  posts  when  the  line 
of  sight  has  a slope  of  more  than  one-tenth.  The  balloon,  being 
six  kilometers  from  the  lines  and  at  an  altitude  of  1,500  meters, 
the  trenches  are  seen  from  an  angle  of  about  one-fifth,  which  is 
usually  very  good  observation.  The  zone  of  the  batteries  is  seen 
from  an  angle  varying  from  one-eighth  to  one-tenth,  and  observa- 
tion is  therefore  more  difficult. 

The  oblique  line  of  sight  deforms  the  perspective  and  demands 
constant  interpretation  on  the  part  of  the  observer  of  what  he 
actually  sees.  It  is  necessary  that  the  observer  have  at  least  an 
elementary  but  very  exact  knowledge  of  theoretical  perspective. 
At  the  school  at  Vadenay  the  students  take  a thorough  course  in 
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perspective  and  perform  numerous  exercises  in  perspective.  Not- 
withstanding the  theoretical  studies  and  the  exercises,  illusions  are 
still  possible.  The  remedy  consists  in  having  balloon  observers 
make  frequent  flights  over  the  lines  in  avions. 

Besides  remedying  illusions  of  perspective,  this  will  bring  the 
balloons  and  avions  closer  together.  A careful  study  of  the  ter- 
rain on  avion  photographs  will  also  remove  the  illusions  of 
perspective. 

The  oblique  line  of  sight  also  prevents  observation  in  foggy 
weather;  under  these  conditions  only  vertical  or  near  vertical 
vision  (avion  observation)  gives  results. 

Distance — The  balloon  observer  sees  the  hostile  infantry 
works  at  a distance  of  six  to  eight  kilometers  and  the  batteries  at 
a distance  of  8 to  l5  kilometers.  Very  good  sight  is  therefore 
necessary. 

The  great  inconvenience  of  distance  may  be  corrected: 

(1)  By  using  field  glasses.  The  magnifying  power  is  limited 
by  the  oscillations  of  the  balloon  basket  (greatly  reduced  in  the 
Caquot  balloons)  and  by  the  visibility.  The  ordinary  magnifying 
power  used  is  8 to  12;  that  of  16  (and  even  25  for  exceptional 
cases)  is  used  for  minute  observation  of  special  points. 

(2)  By  practice.  The  eye  becomes  accustomed  to  distant 
vision,  the  observer  gradually  becomes  more  skilled  and  sees  things 
that  escaped  him  at  the  beginning.  This  is  one  of  the  best  reasons 
for  specialization  of  balloon  observers. 

(3)  By  a minute  and  continuous  study  of  the  ground  made 
on  battle  maps  and  preferably  on  avion  photographs.  These  pho- 
tographs show  the  terrain  as  it  really  is,  with  all  its  details  and 
helps  the  balloon  observer  to  better  interpret  what  he  sees  from 
the  balloon  basket. 

Fixity  of  the  Balloon  Basket — The  observer  is  fixed  in  a space, 
if  we  except  the  oscillations  of  the  basket  and  of  the  balloon, 
which  are  greatly  reduced  with  the  type  of  the  balloon  now  in  use. 
The  deformation  due  to  perspective  does  not  vary.  This  per- 
manence of  perspective  makes  it  possible  to  take  reference  points 
and  to  compare  the  avion  photos  to  the  actual  ground.  It  partially 
removes  the  inconveniences  of  large  distance  and  oblique  line  of 
sight. 

Permanence  of  Observation — This  is  one  of  the  principal 
advantages  of  the  balloon.  The  observer  is  relieved  of  much  worry 
about  his  safety,  as  the  hostile  avions  are  taken  care  of  from  the 
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ground  by  specially  trained  crews.  He  can  remain  at  his  post  as 
long  as  he  wishes,  from  morning  to  evening  if  necessary.  It 
should  be  borne  in  mind,  however,  that  the  eyes  become  tired, 
the  enthusiasm  decreases,  and  the  efficiency  of  the  observation 
becomes  smaller  even  in  calm  weather.  Too  much  fatigue  can 
keep  an  observer  off  duty  for  several  weeks  and  even  more. 
There  is  no  set  length  of  time  for  duty  in  the  balloon  basket. 
This  time  depends  on  the  vitality  of  the  observer,  the  urgency  of 
the  missions,  and  the  possibilities  of  lowering  the  balloon  in 
broad  daylight  in  full  view  of  the  enemy.  It  seems  best,  however, 
not  to  exceed  eight  hours  except  in  exceptional  cases. 

The  permanence  of  balloon  observation  makes  it  possible  to 
follow  the  changes  on  the  battle  field  (new  batteries  in  action, 
new  organizations,  signs  of  hostile  preparation  for  attack.) 

Telephone  Communication — The  observer  is  in  direct  com- 
munication with  the  central  of  the  balloon  company.  This  per- 
manent and  reciprocal  communication  has  a distinct  advantage 
over  the  delicate  and  one-way  communication  by  means  of  the 
avion’s  wireless. 

The  telephone,  nevertheless,  has  some  disadvantages.  The 
artillery  sometimes  claims  it  as  an  excuse  for  not  sending  the 
program  of  its  proposed  operations  to  the  balloons.  When  fire 
control  is  to  be  executed,  this  control  should  be  asked  of  the 
balloon  observer  by  telephone.  In  a war  of  organization,  however, 
the  balloon  observer  should  know  beforehand  the  program  of  the 
destruction  and  counter-battery  fire,  so  as  not  to  lose  the  benefit 
of  the  preparatory  work.  A detailed  study  of  maps  and  photo- 
graphs greatly  increases  the  efficiency  of  balloon  observers. 

POSSIBILITIES  OF  CAPTIVE  BALLOON  OBSERVATION. 

We  will  examine  the  possibilities  of  this  observation,  noting  at 
the  same  time  the  lacks,  which  can  be  filled  only  by  the  avion. 

We  will  take  up  in  turn: 

1.  Spotting  hostile  batteries. 

2.  Fire  adjustment  and  control. 

3.  Observing  the  infantry. 

4.  Observing  the  battle  field. 

1.  Spotting  Hostile  Batteries — It  is  very  difficult  for  a balloon 
observer  to  locate  an  enemy’s  battery  when  not  firing,  because  of 
the  distance.  When  firing,  a battery  in  a non-defiladed  zone  is 
revealed  by  the  flashes  and  smoke.  If  only  the  smoke  is  seen. 
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there  is  a possibility  of  error,  because  the  smoke  may  be  thrown 
far  from  the  piece  and  the  piece  be  completely  defiladed.  When 
the  smoke  or  flash  is  noticed,  the  observer  searches  the  ground 
for  the  battery  emplacement.  If  the  battery  is  not  defiladed  and 
not  too  far,  the  observer  will  usually  succeed  in  locating  it.  The 
observer  will  similarly  locate  a battery  shown  on  avion  photo- 
graphs. 

To  summarize:  Because  of  the  distance  there  is  no  chance  of 
spotting  batteries  that  are  concealed  and  inactive.  When  smoke 
or  flashes  are  observed  or  located  on  avion  photographs,  batteries 
in  non-defiladed  zones  not  too  far  distant  (within  13  kilometers) 
can  readily  be  located. 

Spotting  a battery  should  include  its  emplacement,  caliber, 
number  of  pieces,  and  objective.  An  experienced  observer  esti- 
mates the  caliber  according  to  the  aspect  of  flash  and  smoke. 
The  fixity  and  permanence  of  objective  of  the  spotted  battery  if 
the  sector  is  fairly  calm. 

It  is  impossible  to  locate  the  objective  in  a very  active  sector, 
although  the  balloon  can  readily  determine  the  principal  groups  of 
batteries,  those  that  set  up  barrages,  and  those  that  fire  on  our 
batteries  and  communications. 

In  an  active  sector  it  is  not  rare  to  have  20  or  30  batteries 
spotted  by  one  balloon  operating  at  the  front  of  an  army  corps. 

We  do  not  believe  that  experience  has  proven  the  relative  effi- 
ciency of  balloons  and  avions  in  spotting  batteries.  It  may  have 
been  determined  during  Ihe  German  retreat  on  St.  Quentin.  In 
any  event,  several  times  the  enemy’s  balloons  and  avions  have 
spotted  our  own  batteries.  Below  is  a comparison  based  on  a 
captured  German  document,  which  indicates  the  proportion  of 
the  French  and  English  batteries  in  the  region  between  Contal- 
maison  and  the  Somme  spotted  between  September  3 and  14,  1916. 

The  enemy  located  one-eighth  of  our  battery  emplacements 
accurately  and  one-fifth  approximately.  The  balloons  led  in  the 
number  of  spottings,  the  proportion  being: 

Fifty  per  cent  for  the  balloons. 

Thirty  per  cent  for  the  avions. 

Twenty  per  cent  for  the  ground  observation  posts. 

With  respect  to  the  accuracy  of  the  spottings: 

Out  of  28  observations  by  balloon,  9 were  exact,  12  approxi- 
mate, and  3 false. 
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Out  of  17  observations  by  avion,  10  were  exact,  6 approxi- 
mate, and  1 false. 

Out  of  10  observations  from  the  ground,  5 were  exact,  2 
approximate,  and  3 false. 

Taking  into  consideration  the  fact  that  German  balloons  were 
kept  at  a smaller  height  than  ours  (300  to  400  meters  as  com- 
pared to  800  or  900  meters  for  ours),  and  that  they  are  always 
farther  to  the  rear,  we  can  assume  that  our  balloons  are  more 
efficient  in  spotting  hostile  batteries  than  the  above  figures 
indicate. 

2.  Fire  Adjustment  and  Control — In  active  sectors  at  the 
present  time  balloons  are  used  extensively  for  fire  adjustment 
and  control;  this  work  occupies  most  of  the  observer’s  time. 
Except  in.  cases  which  are  becoming  more  and  more  rare,  the 
artillery  no  longer  hesitates  in  allowing  the  balloon  observer  to 
direct  precision  fire,  and  aviators  have  now  come  to  the  opinion 
that  balloon  observation  can  do  more  than  roughly  estimate  ad- 
justment. It  may  be  stated  as  a principle  that  the  balloon  observer 
can  readiily  adjust  and  observe  demolition  fire  from  beginning  to 
end  if  he  can  clearly  see  the  objective.  As  a matter  of  fact,  the 
balloon  is  a more  accurate  instrument  of  observation  than  the 
cannon  is  of  fire. 

Balloon  observation  is  very  extensively  used  for  adjusting  the 
75s  in  precision  fire,  making  breaches  in  wire  entanglements, 
barrage  fire,  prohibitive  fire,  etc.  Balloon  adjustment  of  time  fire 
is  very  difficult.  It  could  be  facilitated  by  firing  four-time  shells 
in  the  same  direction,  but  with  altitudes  varying  by  200  meters. 
This  would  materialize  the  line  of  fire. 

Balloon  observation  has  been  successfully  used  for  adjusting 
heavy  howitzer  fire.  The  difficulties  are  keeping  in  touch  with  the 
objective  (salient  of  trenches,  minenwerfer,  crossing  of  a trench 
and  boyau,  etc.)  and  accurately  describing  these  objectives  by 
telephone. 

Balloon  control  of  trench  artillery  has  been  very  common 
because  of  the  difficulties  of  telephone  communication.  When  it 
has  been  used  the  results  were  sent  to  the  battery  commander  at 
the  end  of  the  day,  and  he  decided  whether  the  fire  should  be 
resumed  on  these  objectives  or  shifted  to  others. 

The  balloon  observer  can  control  precision  fire,  and  especially 
demolition  fire,  on  hostile  batteries,  but  he*  must  first  see  the 
battery  parpet.  In  this  case  the  balloon  has  a greater  advantage 
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because  its  observation  is  permanent.  The  observer  can  easily 
watch  the  entire  fire  and  immediately  notify  the  artillery  when  its 
fire  varies  from  the  objective. 

In  adjusting  high-power  heavy  artillery,  the  objectives  are 
usually  very  far  from  the  balloon,  and  the  balloon  can  give  only 
the  variations  in  direction  from  the  line  joining  the  balloon  and 
the  objective.  If  avion  control  is  not  available,  two  balloons  must 
be  used  and  the  fire  controlled  by  bilateral  observation. 

Some  pieces  fire  slowly  and  give  the  observer  time  in  the  inter- 
vals to  adjust  other  fire  on  one  or  even  two  objectives  near  the 
first.  If  he  is  adjusting  three  fires,  telephone  communication  is 
maintained  with  the  three  batteries.  V/e  must  realize  that  some  of 
the  batteries  wait,  and  that  the  number  of  batteries  that  an  ob- 
server can  adjust  at  the  same  time  depends  on  the  rapidity  of  fire 
of  these  batteries  and  on  the  slowness  of  telephone  communica- 
tion, which  often  requires  relays,  especially  during  simultaneous 
adjustments.  Four  simultaneous  adjustments  are  possible  in  excel- 
lent conditions,  and  three  very  often  obtainable. 

The  permanence  of  balloon  observation  is  a great  advantage 
for  controlling  day  fire.  The  artillery  should  regularly  inform 
the  balloon  observer  of  its  complete  fire  program.  Avions  can 
also  take  advantage  of  the  permanency  of  balloon  observation  by 
only  adjusting  the  artillery  fire  and  leaving  the  control  of  that  fire 
to  the  balloon  observer.  This  is  another  instance  where  close 
liaison  between  the  avion  and  balloon  facilitates  artillery  control. 

3,  Observing  the  Infantry — During  an  attack  the  balloon 
observer  can  follow  the  changes  in  front  lines  and  the  arrival  of 
hostile  and  our  own  reserves.  He  is  guided  by  the  Ruggieri  pots, 
by  the  vilibility  of  the  troops  themselves,  and  by  the  bursts  of 
grenades.  He  can  draw  inferences  from  the  variation  in  activity  of 
artillery  fire. 

Ruggieri  pots  are  easily  seen  unless  lit  at  the  bottom  of 
trenches  and  boyau.  The  observer  can  locate  them  accurately 
except  when  on  a slope  falling  rapidly  toward  the  enemy  and  when 
seen  at  too  small  an  angle.  Almost  all  the  information  sent  by 
the  balloon  is  compared  with  that  sent  by  the  avion,  the  telephone 
making  it  possible  to  transmit  it  rapidly  to  headquarters. 

In  clear  weather  is  is  very  easy  to  directly  observe  the  troops, 
but  clouds  of  smoke  often  cover  the  combat  ground  and  greatly 
hinder,  if  they  do  not  completely  prevent,  balloon  observation. 
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Numerous  cases  may  be  cited  where  the  balloon  observer  observed 
directly  the  departure  of  the  attacking  waves,  fluctuations  of  the 
waves,  and  the  arrival  of  the  reserves,  or  hostile  counter-attack 
troops.  The  lengthening  or  shortening  of  the  enemy’s  artillery 
fire  is  a valuable  warning  and  draws  the  observer’s  attention  to 
the  sector  affected. 

The  bursting  of  grenades  is  readily  distinguished  from  other 
smoke.  This  is  a source  of  valuable  information,  but  the  observer 
should  distinguish  between  the  bursting  of  grenades  thrown  dur- 
ing an  advance  and  those  used  by  the  trench  cleaners. 

Rockets  often  lead  to  confusion,  because  the  enemy  fires  rock- 
ets similar  to  ours.  Nevertheless,  they  are  always  fired  in  groups 
of  the  same  type  corresponding  to  a given  signal,  if  he  can  obtain 
valuable  information,  such  as  location  of  troops  and  incidents  of 
the  attack. 

There  are  other  methods  of  signaling  which  are  not  as  reliable 
but  which  the  command  can  use  when  the  more  certain  methods 
are  not  available.  These  are  only  incidental  means  of  transmission. 

The  balloon  uses  a 35  cm.  searchlight  to  communicate  with  the 
infantry,  artillery  and  command  posts,  which  themselves  have  a 
24  cm,  searchlight.  Signals  from  the  P.  C.’s  searchlight  are  seen 
poorly  from  the  balloon  except  toward  dark.  The  oscillations  of 
the  balloon  basket  greatly  hinder  the  aiming  of  the  balloon’s 
searchlight  and  result  in  errors  at  the  receiving  end.  The  search- 
light is  therefore  not  a very  effective  means  of  liaison,  less  so 
because  the  infantryman  dislikes  to  or  can  not  use  it,  and  since 
the  apparatus  deteriorates  ve^-y  rapidly  in  the  middle  of  the  attack- 
ing zone. 

The  balloon  also  has  a folding  cylinder  at  the  end  of  the  cable. 
This  can  be  opened  and  closed  by  the  observer  and  the  Morse 
code  sent  by  dots  and  dashes.  The  balloon  observer  can  see  the 
Persian  panels  operated  by  the  artillery  units  at  a distance  of  three 
to  four  kilometers.  An  experiment  in  which  the  artillery  fire  was 
adjusted  by  panel  from  the  ground  and  searchlight  from  the  balloon 
gave  excellent  results.  For  the  lack  of  a better  system  this  may 
be  used  in  a war  of  movement. 

To  summarize:  When  the  terrain  and  the  atmospheric  condi- 
tions are  favorable,  the  balloon  can  observe  the  advance  of  the  in- 
fantry and  transmit  valuable  information  concerning  this  advance. 
Because  of  the  distance  of  the  balloon  this  information  is  usually 
less  accurate  and  less  complete  than  that  furnished  by  avions. 
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Information  concerning  the  infantry,  coming  from  balloons,  should 
supplement  that  received  from  other  sources,  but  should  not  be 
relied  on  completely. 

4.  General  Observation  on  the  Battle  Field — The  permanence 
of  observation  furnished  by  the  balloon  is  valuable  for  a general 
surveillance  over  the  enemy.  The  balloon  observer  sees  the  entire 
battle  field;  the  value  of  his  information  will  depend  on  his  skill 
and  experience.  The  previous  paragraphs  have  indicated  the  vari- 
ous services  that  the  balloon  can  render,  namely,  information  con- 
cerning variations  of  hostile  artillery  fire,  special  objectives,  gen- 
eral control  of  our  barrages,  accompaniment,  and  prohibitive  fire. 
During  the  German  attacks  on  Verdun  in  1918  the  balloons  were 
given  a special  mission.  These  balloons,  usually  divisional  balloons, 
could  directly  call  for  the  barrage  fire  when  they  observed  the 
enemy’s  fire  lengthen  to  our  first  lines.  This  lengthening  of  fire 
usually  meant  an  enemy  attack.  During  the  day  the  signal  was 
given  by  streamers  from  the  balloon  basket;  at  night  by  a powerful 
searchlight  placed  near  the  winch.  The  conditions  were  very 
special  in  this  case,  because  we  were  expecting  an  attack  on  a well- 
defined  front. 

The  observer  watches  the  movements  of  convoys  aand  railroad 
trains  to  the  rear.  The  results  of  this  observation  depend  on  the 
extent  of  the  visible  zone,  which  should  always  be  determined.  In 
a calm  sector  an  observer  can  determine  the  regular  schedule  of 
trains  and  rapidly  recognize  any  abnormal  activity.  Balloons  can 
in  this  way  recognize  preparations  of  attack.  This  was  actually 
the  case  in  June,  1916,  on  the  right  bank  of  the  Meuse,  and  in 
September,  1916,  at  Bouchavesne. 

Balloons  can  discover  many  hostile  balloons  on  the  ground, 
especially  when  the  latter  ascend  and  descend  several  times  a 
day,  and  can  direct  efficient  artillery  fire  on  these  vulnerable 
objectives.  This  was  actually  done  on  the  Somme.  The  observa- 
tion of  hostile  balloons  in  ascension  is  most  accurate  when  made 
by  tv/o  ground  O.  Bs.  four  to  five  kilometers  apart. 

5.  Night  Ascensions^ — Up  to  the  present  the  result  of  night 
ascensions  have  not  been  very  interesting.  The  observer  sees 
many  flashes,  gun  discharges  and  bursting  shells,  but  he  can 
not  locate  them  because  he  does  not  see  the  ground.  On  very 
clear  nights  batteries  in  action  can  be  located  in  a sector  having 
little  artillery,  but  the  accuracy  is  very  insufficient. 

Balloons  can  be  used  at  night  as  a visual  receiving  post  for 
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infantry  messages.  The  balloon  signals  its  position  by  a flash  of 
several  minutes’  duration,  in  order  to  let  the  infantry  signalers 
point  their  searchlights  on  it.  He  then  calls  each  post  in  turn 
and  receives  their  messages,  or  waits  for  a post  to  send  its 
message. 

These  night  ascensions  are  often  disturbed  by  hostile  airplane 
raids.  Also  the  ground  posts  very  rarely  communicate  with  bal- 
loons except  on  direct  orders.  Lastly,  night  ascensions  combined 
with  day  ascensions  do  not  leave  sufficient  time  for  the  daily 
repairs  of  the  balloon  rigging. 
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LECTURE  No.  5 

APPEARANCE  OF  A MODERN  OFFENSIVE  COMBAT. 

The  following  is  a brief  review  of  the  aspects  that  a modern 
combat  presents  to  the  aerial  observer.  Naturally  the  details  are 
considerably  modified  by  circumstances,  but  the  basis  of  the  prin- 
ciples adopted  remains.  Even  in  an  attack  such  as  that  so  suc- 
cessfully executed  by  the  English  troops  round  Cambrai  on  the 
2lst  of  November,  I9l7,  where  many  theories  were  upset  by  the 
absence  of  prolonged  artillery  preparation,  the  general  lines  upon 
which  the  operation  was  conducted  are  the  same  as  for  the  bat- 
tles developed  more  nearly  resembling  the  type  given  below.  The 
following  conference  must  be  taken  in  no  way  as  a lesson  in 
tactics,  but  merely  as  a rapid  summary  of  what  the  balloonist  may 
expect  to  see. 

♦ 

FIRST  STAGE. 

The  first  stage  may  be  considered  as  that  period  which  pre- 
cedes the  artillery  preparation.  Our  material  and  guns  are  being 
brought  up  and  put  into  position  as  rapidly  and  secretly  as 
possible. 

APPEARANCE  OF  A SECTOR. 

1 . Rear. 

Usually  a big  offensive  takes  place  in  a sector  which,  up  till 
then,  has  been  calm.  Behind  the  lines  the  houses  are  intact,  the 
fields  cultivated.  The  villages  and  woods  present  little  or  no 
signs  of  shell  fire  and  the  country  in  every  way  resembles  the 
map,  so  that  orientation  is  extremely  easy.  Movement  of  trains 
are  infrequent  and  regular,  and  there  is  practically  no  circulation 
or  traffic  upon  the  roads  except  at  such  a distance  away  as  to  be 
invisible  from  the  balloons,  save  on  exceptionally  clear  days. 

2.  Artillery. 

The  activity  is  usually  very  feeble,  being  limited  to  a few 
shells  fired  on  known  battery  positions,  a little  trench-mortar 
action  on  the  trenches,  and  anti-aircraft  guns. 

Barrage  types  of  fire  are  rarely  if  ever  seen. 

Many  battery  positions  may  be  known  to  us  whose  occupation 
is  doubtful,  as  German  batteries  frequently  have  more  than  one 
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position,  so  that  after  firing  actively  from  one  place,  they  may 
shift  their  guns  to  another. 

For  this  reason,  as  well  as  the  infrequent  firing,  our  informa- 
tion concerning  the  artillery  is  often  very  incomplete  at  this 
period,  and  the  discovering  and  correct  situating  of  as  many  bat- 
teries as  possible,  forms  an  exceedingly  important  part  of  the  bal- 
loon observers^  work  during  this  stage. 

3.  Infantry. 

The  trenches  are  regular  and  well  made,  but  often  unoccu- 
pied, as  may  readily  be  seen  from  their  appearance  both  on  photo- 
graphs and  in  the  air.  The  defense  works  are  carried  on  regu- 
larly but  make  slow  progress  owing  to  the  small  number  of 
workers. 

Relieving  troops  are  never  seen  in  the  day  time. 

By  flying  low  over  the  enemy  trenches  and  thus  drawing  the 
fire  of  the  infantrymen,  our  aeroplanes  can  often  get  fairly  precise 
information  as  to  the  density  of  troops  holding  the  trenches. 

4.  Aeronautics. 

The  aviation  activity  ^*s  small;  and  the  planes  are  rarely  aggres- 
sive. Balloons  are  in  very  limited  numbers,  there  being  perhaps 
two  or  three  within  sight. 

SECOND  STAGE. 

We  may  consider  as  the  second  stage  the  time  when  the  enemy 
has  discovered  our  intentions  and  is  making  all  haste  to  prepare  to 
counter. 

Of  course  our  own  preparations  are  kept  secret  as  long  as 
possible,  but  such  numerous  materials,  explosives,  guns,  railways, 
etc.,  are  required,  that  it  is  impossible  to  quite  hide  our  in- 
tentions for  long.  The  balloon  can  help  considerably  in  this 
respect  by  giving  precious  information  about  batteries,  parks,  etc., 
that  are  not  sufficiently  camouflaged,  and  consequently  visible  to 
enemy  planes. 

Until  absolutely  necessary,  or  at  least  till  hiding  them  is  no 
longer  useful,  the  new  balloons  brought  up  for  the  attack  are  not 
revealed  to  the  enemy,  so  that  the  observers  must  take  every 
available  means  of  learning  their  sector  without  the  help  of  their 
balloons.  These  means  include: 

(a)  Flights  in  the  balloons  already  in  the  sector. 

(b)  Visits  to  land  observation  stations. 
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(c)  Flights  in  aeroplanes. 

(d)  Maps,  photos  and  information  officer’s  reports. 

Sooner  or  later  the  enemy  finds  out  what  is  taking  place  and 

we  become  aware  of  this  by  a considerable  change  in  the  appear- 
ance of  the  sector. 

1 • Rear. 

The  number  of  trains  increase  enormously;  in  the  Aisne  in 
March,  I9l7,  on  the  days  preceding  our  attack,  three  lines  were 
carrying  as  many  as  one  train  every  two  minutes  for  several  hours 
each  day. 

On  the  roads,  circulation  of  wagons,  gun-carriages,  cyclists, 
pedestrians  and  horses  goes  on  even  in  daylight.  Depots  spring 
up  around  railway  stations  and  villages.  Tracks  and  paths  appear 
across  the  previously  cultivated  fields.  Camp  fire  smokes  are 
seen  among  the  trees  and  there  is  every  sign  of  increased  activity. 

2.  Artillery. 

The  batteries  become  much  more  active,  firing  taking  especi- 
ally the  form  of  adjusting.  Positions  that  were  doubtful  or  only 
occasionally  occupied  become  certain. 

The  Germans  ascertain  the  thorough  working  of  their  barrage, 
and  here  the  balloon  observer  can  gain  some  precious  informa- 
tion, as  an  example  will  show. 

During  this  stage,  artillery  activity  also  takes  the  form  of 
hindering  fire  on  our  roads  and  railways  by  long-distance  guns, 
and  considerable  activity  of  trench-mortars. 

Apart  from  actual  firing,  one  sees  new  positions  rapidly  being 
prepared,  and  abandoned  ones  renovated.  Narrow-gauge  railways 
are  run  between  heavy  gun  positions  or  groups  of  batteries,  to 
supply  and  ammunition  depots. 

The  Germans  take  numerous  precautions  to  protect  their  guns 
so  that  on  the  day  of  our  attack  they  will  not  be  put  out  of 
action.  Besides  reinforced  battery  shelters  they  resort  to  extremely 
clever  camouflage;  they  draw  our  fire  by  bright  flashes  from  well- 
made  false  batteries;  they  frequently  prevent  our  adjusting  by 
masking  the  batteries  in  a dense  cloud  of  black  smoke  or  by 
imitating  our  explosives  by  means  of  smoke-bombs. 

3.  Infantry. 

At  this  stage  the  defensive  organization  increases  with  re- 
markable speed.  The  trenches  are  often  deepened  and  broadened. 
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New  communication  trenches  appear,  going  far  to  the  rear,  especi- 
ally along  important  roads  and  tracks.  Much  earth  is  thrown  up, 
and  the  issues  of  communication  trenches  into  the  firing  trenches 
are  doubled  and  often  trebled. 

Accessory  defenses  are  increased,  such  as  barbed  wire,  etc., 
and  often  new  ones  appear,  such  as,  for  example,  three  long 
sheets  of  flames  which  appeared  in  front  of  an  enemy  trench  in 
the  Aisne  on  the  16th  of  February,  1917,  after  the  bursting  of 
some  of  our  shells.  They  were  about  thirty  yards  long  and  pre- 
sumably intended  to  protect  some  special  organization  at  the 
moment  of  our  attack.  Our  shells  set  fire  to  apparatus  before  the 
scheduled  time. 

The  latest  information  tends  to  show  that  the  enemy  just  try 
to  keep  their  first  positions  secret  by  occupying  shell-holes, 
joined  by  underground  tunnels,  instead  of  continuous  trenches. 

Machine  guns  are  also  dotted  throughout  the  country  in  the 
rear  of  their  lines,  in  shell  holes  with  no  barbed  wire  or  other 
defense  which  might  reveal  their  presence.  Sometimes  a little 
path  will  show  them  up  on  a photo,  but  often  we  can  see  nothing 
at  all. 

4.  Aeronautics. 

The  aviation  becomes  very  much  more  active.  Numerous 
battle-planes  fly  over  our  lines  accompanying  scout-planes  or  pho- 
tographing planes.  Their  attitude  is  much  more  aggressive.  These 
scouting  excursions  are  frequently  followed  by  bombardments 
during  the  night. 

5.  General  Observations. 

The  frequented  roads  are  camouflaged.  Trees  are  cut  down 
to  provide  timber  for  the  trench  and  battery  shelters,  or  often 
from  mere  vandalism,  as  in  the  Somme  in  1917;  all  fruit  trees  in 
bloom  were  sawed  down  and  left  to  rot.  Telephone  lines  appear  in 
large  numbers,  overhead  lines  at  the  rear  and  buried  lines  in  the 
front. 

Great  precautions  are  taken  against  our,  ever  more  numerous, 
aerial  bombarding  expeditions.  For  example,  along  the  Moselle, 
in  October,  I9l7,  the  Germans  have  put  up  discs,  semaphores 
and  red  and  green  and  white  lights  to  imitate  a railway  line  at 
night,  whereas  the  real  line  is  kept  in  the  utmost  darkness. 

Then  again  factories  are  instantly  plunged  into  darkness  at  the 
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first  danger  signal,  while  a whole  system  of  lamps  is  lit  up  in  a 
neighboring  field. 

During  this  second  stage,  on  our  side  of  the  lines  the  ever- 
increasing  activity  becomes  less  possible  to  hide.  Our  batteries 
adjust  cautiously,  using  as  few  shots  as  possible,  and  only  firing 
at  long  intervals  to  keep  our  artillery  strength  hidden  as  far  as 
possible.  On  the  other  hand  no  possible  occasion  of  doing  damage 
across  the  lines  is  missed.  Shelters  being  constructed,  munition 
depots  occupied,  villages,  supply  stores,  all  are  masked  as  soon  as 
located. 

Although  certain  vulnerable  places  of  considerable  importance 
should  be  kept  till  the  last  minute  to  prevent  their  being  shifted 
elsewhere. 

For  example,  during  September,  I9l7,  a very  important  tele- 
phone Central  was  discovered,  to  which  came  over  l50  different 
wires.  This  information  was  carefully  stored  up,  and  ten  minutes 
before  our  infantry  attacked  the  central  was  pounded  by  four 
270  m/m.  guns.  We  afterwards  learned  that  this  had  been  the 
means  of  completely  cutting  off  all  telephone  communication  be- 
tween the  infantry  and  artillery  of  that  sector,  so  that  the  infantry 
was  left  unprotected  during  our  attack. 

Then  again,  one  of  the  most  important  missions  of  the  artillery 
just  before  the  attack  is  that  of  completely  blinding  the  enemy,  so 
that  he  cannot  see  what  is  taking  place.  This  is  done  by  shelling 
all  the  known  observation  posts  both  in  the  trenches  and  at  the 
rear;  by  bringing  down  the  enemy  observation  balloons,  and  pre- 
venting their  planes  from  flyiing  over  the  lines. 

Thus  one  may  realize  that  the  sector  undergoes  great  changes 
each  day.  Houses,  trees,  woods,  trenches  all  become  broken  up 
long  before  the  actual  attack  is  ready  to  take  place.  In  some 
places  even,  where  a trench  is  subjected  to  a too  destructive  pre^ 
paratory  fire,  a new  one  dug  just  behind  may  replace  it. 

The  observer  must  follow  these  changes  continually  in  order 
to  keep  his  whereabouts,  for  villages,  woods,  etc.,  marked  on  the 
original  map  soon  become  mere  collections  of  shell  holes  among 
other  shell  holes. 

Some  idea  of  the  part  balloon  observation  may  play  at  this 
stage,  if  properly  organized  and  carried  out,  may  be  gained  from 
the  following  figures. 

On  the  l7th  of  August,  1917,  at  Verdun,  the  balloons  adjusted 
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our  batteries  on  232  different  objectives  and  situated  120  German 
battery  positions. 

Three  of  the  balloons  were  brought  down  by  enemy  planes, 
but  two  hours  later  they  were  repaired  and  their  observers  were 
up  at  work  again. 

In  the  Soissons  sector  another  day  the  balloons  adjusted  23  2 
objectives  and  situated  25  German  batteries. 

On  the  16th  of  September,  1917,  in  the  same  district  the 
observers  worked  up  in  the  air  for  an  average  of  20  successive 
hours. 

On  the  26th  of  August,  1917,  at  Verdun,  the  balloons  adjusted 
on  94  objectives  and  situated  200  active  German  batteries  by  their 
flashes. 

On  the  20th  of  August,  1917,  at  Verdun,  the  balloons  fol- 
lowed each  step  of  our  infantry  advance  and  adjusted  our  batteries 
on  numerous  columns  of  reinforcements  and  convoys.  They 
adjusted  our  batteries  on  198  objectives  and  situated  417  Ger- 
man batteries;  five  of  the  balloons  were  attacked  by  enemy  planes, 
but  nevertheless  were  able  to  continue  their  work. 

THIRD  STAGE. 

This  stage  is  often  different  under  different  circumstances.  We 
have  chosen  the  follov/ing  case,  as  it  is  frequently  used  and  pre- 
sents considerable  interest  to  the  balloon  observer.  For  on  the 
rapidity  and  precision  of  his  work  depends  much  of  its  utility. 

When  the  aerial  photos,  which  are  taken  each  day,  show 
that  the  enemy  defensive  organization  is  sufficiently  destroyed 
and  the  required  breeches  are  made  in  the  wire  entanglements, 
our  infantry  is  ready  to  attack,  but  the  enemy  artillery  has  come 
into  position  so  carefully  and  kept  so  quiet  that  we  are  not  at 
all  certain  of  where  their  guns  are. 

To  send  out  the  infantry  under  such  conditions  would  be 
simply  submitting  them  to  murderous  shell  fire  against  v/hich 
our  artillery  could  do  little  efficacious  work,  since  our  batteries 
would  not  be  previously  adjusted,  and  some  would  have  numbers 
of  enemy  batteries  to  fire  at,  whereas  others  would  find  none  at 
all  in  the  zona  allotted  them. 

Numbers  of  unsuspected  machine  guns  would  have  escaped  our 
artillery  preparation  and  would  be  alone  capable  of  stopping  the 
attacking  troops. 
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So  that  when  everything  is  ready,  a very  short  time  before  the 
time  fixed  for  the  fight,  a dummy  attack  is  made. 

The  artillery  fire  is  opened  up  to  its  fullest  intensity  and 
ultimately  lengthened  from  the  enemy  first  line  trenches  to  the 
second  and  so  on,  as  though  a real  advance  of  our  infantry  were 
taking  place;  rifles  and  machine  guns  send  sheets  of  bullets  over 
the  enemy  trenches,  rockets  and  other  signals  are  sent  up,  and  a 
few  elements  of  infantry  spread  over  a large  front,  and  taking  the 
least  possible  amount  of  risk,  leave  our  trenches  and  charge  the 
enemy  lines,  throwing  hand  grenades  and  making  as  much  show 
as  possible. 

Of  course,  although  this  action  is  arranged  to  have  every 
appearance  of  the  one  the  enemy  is  prepared  for,  it  is  not  an 
imitation  of  the  real  one  that  is  to  follow,  for  that  would  be  merely 
informing  them  of  our  intentions. 

If  it  is  properly  carried  out,  the  enemy  sentries  and  outposts 
will  give  the  alarm,  and  all  the  enemy  batteries  which  so  far  have 
remained  hidden,  will  open  up  their  barrage  fire  on  our  trenches, 
and  counter-battery  fire  with  gas  shells  and  large  calibre  explo- 
sives on  all  our  battery  positions  that  they  have  discovered. 

In  the  hurry  of  such  an  alarm  there  will  be  no  time  for  false 
batteries,  or  anti-flash  apparatus  or  the  other  concealing  devices, 
and  the  guns  will  flash  out  in  all  directions  and  in  very  large  num- 
bers, and  this  is  the  time  for  the  observer  to  keep  his  eyes  open 
and  lose  no  time.  For,  of  course,  the  success  of  this  plan  is  only 
short-lived;  the  Germans  will  soon  find  out  that  there  is  no  real 
attack  going  on  and  will  cease  fire. 

So  the  observer,  without  on  any  account  sacrificing  accuracy 
to  hurry,  must  get  the  co-ordinates  of  as  many  enemy  guns  as 
possible,  and  without  loss  of  time,  so  that  they  may  have  not  a 
chance  to  shift  their  positions.  He  must  communicate  his  obser- 
vations to  our  artillery  staff,  and  adjust  on  as  many  as  possible. 

In  the  same  way  the  positions  of  machine  guns  and  trench- 
mortars  will  be  discovered  by  land  observers.  But  these  are  some- 
what outside  our  scope. 

So  that  the  information  obtained  by  this  device  may  be  of 
use,  the  real  attacks  usually  follows  soon  afterwards. 

FOURTH  STAGE. 

We  may  take  as  the  fourth  stage  the  morning  of  the  attack. 
The  observer  must  go  up  in  the  air  with  a thorough  knowledge 
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of  the  complete  plan  of  action.  He  knows  what  to  expect  at  each 
point  of  the  front  at  each  moment  of  the  operation,  so  that  he 
can  instantly  tell  if  what  he  sees  before  him  is  normal  or  if  some- 
thing unexpected  has  happened  either  for  good  or  bad. 

The  divisional  observer  takes  up  all  his  apparatus  for  optic 
liaison,  so  as  to  be  ready  to  meet  any  emergency  which  may 
present  itself. 

At  a given  time  the  artillery  opens  up  its  fire,  usually  continu- 
ing with  ever-increasing  speed  and  intensity.  At  this  time  it  is 
impossible  to  see  anything  on  the  lines  from  a balloon,  on  account 
of  the  smoke,  which  completely  hides  the  trenches.  One  may 
occasionally  give  some  information  about  its  fire  to  some  battery 
of  exceptionally  big  calibre,  or  very  characteristic  explosion,  which 
one  has  previously  adjusted  on  that  objective  one’s  self,  but  such  a 
proceeding  is  risky,  as  there  are  so  many  guns  and  trench-mortars 
firing  around  the  same  point  that  there  is  every  chance  of  confu- 
sion which  may  lead  to  firing  in  our  own  trenches  where  the 
troops  are  massed  for  attack. 

Beyond  the  sea  of  smoke  that  covers  the  lines,  however,  the 
balloon  can  do  good  work,  observing  counter-battery  fire  and  fire 
on  roads  and  villages. 

This  is  the  time  to  watch  the  roads  from  the  rear  for  the 
bringing  up  of  German  reserves,  for  it  is  extremely  interesting  to 
get  troops  out  in  the  open  and  put  them  out  of  action  before  they 
have  been  able  to  take  any  part  in  the  battle. 

FIFTH  STAGE. 

The  fifth  stage  is  the  hour  when  the  line  troops  leave  their 
shelters  and  charge  the  enemy  trenches.  All  the  divisional  artillery 
concentrates  it’s  fire  on  the  trenches  of  the  first  position,  and  our 
infantry  pass  the  breaches  in  the  accessory  defenses  and  keeps 
as  close  in  as  possible  to  the  wall  of  shell  fire  which  pre- 
cedes it. 

As  the  infantry  approach  the  artillery  lengthens  it’s  range, 
the  infantry  moving  ahead  at  the  same  time,  pass  the  first  posi- 
tions, then  the  next,  and  so  on. 

Meanwhile  the  second  wave  of  infantry  leaves  our  trenches, 
followed  by  the  third,  and  goes  to  the  support  of  the  foremost 
troops. 

At  about  this  time,  in  answer  to  their  alarm  signals,  all  the 
German  barrage  artillery  that  is  not  muzzled  by  our  guns  will 
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open  fire  on  the  positions  on  which  it  has  previously  adjusted. 
Its  efficacy  will  therefore  depend  on  the  position  of  our  infantry 
at  that  moment.  If  our  troops  have  got  beyond  the  first  line  this 
barrage  will  fall  behind  them  and  leave  them  in  relative  safety. 
One  can  conceive  how  precious  it  is  for  our  staff  to  know  whether 
or  not  this  has  occurred. 

The  balloon  observer  may  often  be  able  to  supply  this  informa- 
tion, if  the  smoke  has  not  completely  hidden  the  advance  of  the 
infantry. 

Besides  seeing  the  advancing  troops  themselves,  which  is  by 
far  the  most  satisfactory  method  of  obtaining  information  about 
them,  some  idea  may  be  gained  of  the  result  of  the  attack  by  the 
rockets  they  send  up,  the  bengal  fires,  and  optic  liaison  by  elec- 
tric projectors.  Some  idea  may  also  be  gained  of  the  degree  of 
success  by  the  number  of  prisoners  brought  down  from  the  lines, 
which  one  may  sometimes  see. 

Whilst  the  divisional  balloons  are  keeping  all  their  attention 
on  the  first  lines,  the  others  at  this  time  keep  a specially  keen 
look-out  for  the  advance  of  German  reserves  from  the  rear,  and 
also  watch  for  batteries  that  are  firing  without  being  hindered 
by  our  artillery. 

SIXTH  STAGE. 

When  infantry  has  reached  certain  positions,  or  at  a given  time 
as  the  case  may  be,  there  is  a lull  in  the  proceedings  usually,  to 
find  out  how  we  stand,  as  it  is  urgent  for  the  staff  to  know: 

1.  Where  the  troops  are. 

2.  Where  it  is  necessary  to  reinforce. 

3.  Where  the  artillery  concentration  must  start  from 

for  the  next  advance, 

4.  What  is  our  position  with  regard  to  the  flanking  or 

supporting  armies. 

At  this  time  it  becomes  all  important  to  situate  the  bengal 
fires  in  order  to  know  how  far  our  first  line  has  been  pushed.  At 
this  time  also  counter-battery  work  is  very  important,  as  the  Ger- 
mans will  have  shortened  their  range  onto  their  own  conquered 
trenches,  and  may  be  doing  us  considerable  harm. 

The  balloon  may  or  may  not  push  forward  at  this  stage.  If 
the  infantry  advance  has  been  of  more  than  a few  hundred  yards, 
the  balloon  should  go  ahead,  to  keep  as  close  as  is  permissible 
without  getting  in  front  of  our  guns  and  hindering  their  fire. 
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SEVENTH  STAGE. 

The  next  stage  is  another  advance  carried  out  on  exactly  the 
same  plan  as  the  last.  The  infantry  again  progress,  keeping  as 
close  in  as  possible  to  the  rolling  artillery  fire. 

These  successive  advances  go  on  until  the  object  sought  is 
attained,  or  till  the  attack  is  stopped. 

EIGHTH  STAGE. 

This  is  the  consolidation  of  our  new  positions  as  rapidly  as 
possible,  in  readiness  for  the  German  counter-attacks. 

Infan  tiry. 

The  infantry  immediately  occupy  a series  of  shell  holes  which 
they  proceed  to  organize  for  the  defense.  At  the  same  time  they 
place  panels  in  these  holes,  and  light  bengal  fires  in  order  that 
the  aerial  observers  may  know  exactly  where  they  are.  These 
same  observers,  keeping  the  positions  of  where  the  fires  have  been 
in  their  mind’s  eye,  must  adjust  the  fire  of  our  barrage  batteries 
just  ahead  of  them,  so  as  to  submit  the  enemy  troops  to  a dense 
barrage  fire  with  just  as  much  promptitude  and  efficacy  as  in  a 
calm  sector  where  all  has  been  prepared  long  beforehand. 

Once  the  shell  holes  are  deepened  and  strengthened  the  little 
groups  that  occupy  them  will  proceed  to  connect  up  with  their 
neighbors  by  a small  trench — so  that  the  first  line  will  become 
more  a continuous  trench,  then  a series  of  parallel  trenches,  till 
the  whole  system  is  ultimately  complete. 

Artillery. 

Part  of  our  artillery  devotes  this  time  to  preparing  its  barrage 
data  with  the  help  of  the  observers  who  have  located  bengal  fires. 
Part  of  it  continues  to  blind  the  enemy  and  bombard  all  the 
means  of  access  that  counter-attacking  troops  have  of  reaching 
their  front  lines,  and  part  keeps  up  vigorous  counter-battery  fire 
to  protect  our  troops  as  far  as  possible,  while  they  are  digging 
themselves  in. 

NINTH  STAGE. 

This  is  the  German  counter-attack.  It  is  usually  preceded  by 
a short,  vigorous  artillery  preparation  on  our  new  positions.  The 
Germans  then  lengthen  their  range  and  their  troops  charge  our 
infantry.  At  this  time  our  men  send  up  rockets  requesting  bar- 
rage and  all  the  batteries  adjusted  just  previously,  get  to  work. 

At  this  time  one  should  keep  a sharp  lookout  for  bengal  fires. 
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as  any  retreat  on  the  part  of  our  troops  necessitates  instant  short- 
ening of  our  range  to  protect  them. 

One  may  see  that  the  observer  has  no  small  part  to  play,  and 
given  favorable  weather  and  conscientious  and  energetic  work,  he 
may  contribute  to  a considerable  extent  towards  lightening  the 
heavy  task  of  the  infantry. 
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LECTURE  No.  6 

ENGAGEMENT  OF  SMALL  INFANTRY  UNITS. 

What  It  Consists  of  and  What  the  Observer  May  Expect  to  See. 

At  the  beginning  of  the  war  a Battalion  was  of  l,000  men, 
divided  into  four  companies  and  supported  by  four  machine  guns. 

Today  the  Battalion  has  75 0 men,  divided  into  three  com- 
panies of  light  infantry  and  one  machine  gun  company  with  eight 
guns. 

At  the  beginning  a company  was  of  25 0 men,  and  is  now  of 
194,  of  whom  160  are  on  the  firing  line.  The  others  are  runners, 
cooks,  orderlies,  etc.  Of  those  on  the  firing  line,  one-half  only 
are  armed  with  ordinary  rifles. 

The  companies  have  been  reduced  in  this  manner  to  give  them 
greater  mobility,  an  infantry  mass  in  small  units  being  much  more 
pliable  and  easy  to  handle  than  big  masses  of  men. 

A.  METHOD  OF  ATTACK  OF  THESE  SMALL  UNITS. 

Let  us  take  for  example  a company  going  out  to  attack. 

I.  They  will  leave  the  home  trench  and  advance  in  open  coun- 
try to  within  about  150  yards  of  the  enemy  lines  under  cover  of 
the  fire  of  our  artillery. 

II.  At  this  distance  the  artillery  is  obliged  to  lengthen  its 
range,  otherwise,  owing  to  the  dispersion,  the  shots  falling  short 
would  harm  our  own  troops. 

III.  This  lengthening  of  range  would  leave  our  infantry  ex- 
posed to  the  fire  of  the  men  in  the  first  enemy  trench,  so  we 
have  what  one  might  call  a sort  of  hand  artillery  to  fill  the  gap 
till  the  trenches  are  reached,  for  rifle  fire  at  this  stage  would  be 
useless. 

This  *‘hand  artillery’’  comprises — 

1 . Grenades, 

(a)  Hand  grenades. 

(b)  V.  B.  gun-grenades. 

2.  Quick  firing  rifles. 

3.  Machine  guns. 

4.  37  m/m  quick-firing  gun. 

1 . Grenadies ; 

A.  The  Hand  Grenade:  All  the  ones  we  use  now  explode 
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with  a time  fuse  (about  five  seconds)  and  so  may  explode  in  the 
air.  They  are  thrown  into  the  trenches  at  a distance  of  about 
35  meters  to  maintain  the  enemy  troops  in  their  trenches. 

Once  the  trench  is  reached,  asphyxiating  grenades  are  thrown 
into  the  dug-outs  to  make  the  men  come  out. 

B.  The  V.  E.  Gun  Grenade:  These  carry  from  l50  to  250 
meters.  They  are  fired  at  the  end  of  the  rifle  barrel  by  means 
of  a special  apparatus  which  ignites  them  at  the  same  time. 

2.  Quick  Firing  Rifles  and  Machine  Guns:  These  are  used 
when  the  enemy  is  forced  to  climb  out  of  trenches  rendered  un- 
tenable by  grenades.  They  sweep  the  land  with  sheets  of  bullets. 

3.  The  37  m/m  Gun  is  used  to  smash  such  machine  guns 
as  may  escape  our  artillery  fire.  There  is  one  with  each  company. 

COMPOSITION  OF  A COMPANY. 

32  grenade  throwers  (4  groups.) 

24  V.  B.  guns  and  munition  carriers. 

48  quick-firing  gunners  with  16  guns,  three  men  being 
required  for  each  gun. 

56  riflemen. 


Total  160 

B.  ASPECT  OF  THE  COlViBAT  FROM  THE  BALLOON  OBSERV- 
ER’S  POINT  OF  VIEW. 

1.  The  hand  grenadiers  work  in  groups  of  eight.  They  throw 
the  grenades  ahead  of  them  at  a distance  of  about  35  yards  at  a 
medium  rate  of  about  10  a minute. 

2.  The  explosive  used  is  schedite,  which  gives  a very  white 
smoke.  The  appearance  of  such  an  attack  is  very  characteristic 
and  may  permit  one  to  situate  some  elements  at  least  of  our 
advance  line. 

3.  The  V.  B.  guns  form  a series  of  white  flecks  ahead  of  the 
grenade  fire.  These  guns  fire  less  rapidly  than  the  grenades  are 
thrown,  so  that  the  smoke  is  much  less  dense. 

4.  We  can  often  tell  that  our  troops  are  being  subjected  to  a 
counter-attack  by  the  appearance  of  smoke  in  No  Man’s  Land  when 
the  artillery  is  silent,  the  smoke  in  this  case  also  has  character- 
istic appearance  of  it’s  own.  At  from  10  to  35  meters  from  our 
lines  is  the  extremely  dense  peppering  of  a grenade'  fight,  then 
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comes  a comparatively  clear  space  for  a few  meters,  then  at 
150  to  200  meters  is  the  barrage  fire  of  the  V.  B.  guns. 

5.  The  observer  who  sees  this  should  instantly  communicate 
it  to  the  divisional  artillery  in  whose  sector  it  occurs,  so  that  a 
barrage  fire  may  be  immediately  opened  up. 

6.  From  the  balloon  one  can  see  nothing  of  the  machine  guns. 

7.  The  3 7 m/m  gun  makes  a long  red  tongue  of  flame  which 
one  does  not  often  see  from  above  however. 

8.  When  our  assaulting  troops  have  passed  the  first  enemy 
trench,  it  is  not  necessarily  taken,  for  whole  companies  are  often 
hidden  in  underground  shelters  and  come  out  once  more  when  our 
men  have  passed  and  take  them  in  the  rear.  That  is  why  the  first 
flow  of  assaulting  troops  is  immediately  followed  by  “cleaners  up.’’ 
These  are  armed  with  revolvers,  knives  and  hand  grenades  of  the 
asphyxiating  type,  which  give  forth  a black  smoke.  So  that  when 
the  observer  sees  a cloud  of  persistent  black  smoke  at  fairly  regu- 
lar intervals  along  the  enemy  trench,  he  will  be  able  to  say  that 
our  assaulting  troops  have  gone  beyond  this  position  and  the 
“cleaners  up”  are  at  work.  They  may  also  blow  up  depots  of 
German  infantry  ammunition  producing  small  local  explosions. 

9.  If  at  any  point  Something  goes  wrong  with  the  attack, 
there  will  be  a concentration  of  grenade  fire  on  that  point,  causing 
often  an  immense  cloud  of  white  smoke  which  will  spread  over  a 
width  corresponding  to  that  of  the  obstacle  that  is  stopping  us. 

C.  FIGHTING  IN  COMMUNICATING  TRENCHES. 

This  is  usually  carried  on  by  two  men  advancing  abreast  and 
throwing  grenades  which  are  passed  to  them  by  troops  following 
behind.  Others  further  back  fire  V.  B.  grenades  over  their  heads. 
Thus  from  the  balloon  two  maasses  of  smoke  are  seen,  advancing 
slowly  with  halts  from  time  to  time. 

D.  The  success  of  these  attacks,  and  especially  the  holding 
of  the  positions  taken  depends  to  a very  great  extent  on  the  liaison, 
and  this  is  perhaps  one  of  the  biggest  problems  of  the  war. 

The  methods  used  are: 

1.  Runners. 

2.  Carrier  pigeons. 

3.  Wireless. 

4.  Optic  signals,  rockets,  etc. 

5.  Aeroplanes. 

6.  Balloons. 
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However  good  any  of  these  methods  may  appear  theoretically, 
only  aerial  observation  presents  any  guarantee  of  being  dependable, 
because  the  infantryman  doesn’t  know  where  he  is.  In  the  noise 
and  tumult  he  cannot  see  around  him  and  doen’t  know  exactly 
what  has  happened,  whereas  if  he  shows  up  his  presence  to  an 
aeroplane  or  balloon  by  means  of  panels  or  Bengal  fires  the  aerial 
observer  can  locate  him  on  the  map  and  give  absolutely  certain 
information  as  to  the  tactical  situation. 

The  infantry  transmit  their  orders  by  rockets,  and  messages 
by  means  of  electric  projectors,  using  the  Morse  code. 
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LECTURE  No.  7 

ORIENTATION  WORK  IN  THE  BASKET. 

In  this  chapter  will  be  laid  down  the  general  principles  and 
also  the  limitations  which  govern  observation  from  balloons.  Bal- 
loon observation  includes  more  than  actual  artillery  observation. 

The  details  of  co-operation  between  balloons  and  artillery  are 
issued  from  time  to  time  by  the  general  staff  in  the  form  of  pam- 
phlets. Whatever  the  system  ordered  at  the  time,  there  are  cer- 
tain principles  which  do  not  change. 

In  artillery  observation  it  cannot  be  emphasized  too  strongly 
that  success  depends  both  on — 

1.  The  efficiency  of  the  balloon  observers,  including  an  inti- 
mate knowledge  of  the  ground  within  view. 

2.  An  intimate  knowledge  by  artillery  commanders  of  the  pos- 
sibilities and  limitations  of  balloon  observation. 

The  limitations  of  balloon  observation  are — 

1.  Distance  from  the  target. 

2.  Height  of  observer. 

3.  Visibility. 

Distance  from  the  target  is  inevitable,  but  can  be  lessened  by 
advanced  positions  and  winch  tracks.  During  active  operation,  it 
has  some  times  been  possible  to  approach  balloons  within  4,500 
meters  (4,921  yards)  of  the  line. 

The  low  height  of  the  balloon  compared  with  an  aeroplane  is  a 
drawback,  as  it  brings  a question  of  dead  ground  and  exaggerated 
perspective. 

Visibility  is  the  determining  factor  of  the  balloon’s  usefulness. 
In  very  high  winds,  very  misty  or  cloudy  weather,  observation  is 
impossible,  and  owing  to  its  stationary  nature,  the  balloon  cannot, 
by  any  special  effort  on  the  part  of  its  observers,  overcome  un- 
favorable conditions,  in  the  same  way  as  is  possible  in  the  case  of 
aeroplane  observation. 

On  the  other  hand,  a balloon  flying  at  a height  of  l,500  meters 
(1,640  yards)  and  7,000  meters  (7,65 1 yards)  from  the  line, 
under  favoraable  weather  conditions  combines,  in  a marked  degree 
many  of  the  advantages  of  air  and  ground  observation. 

In  the  first  place,  glasses  can  be  used.  Secondly,  the  balloon 
observer  can  converse  direct  with  the  battery  commander  by  tele- 
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phone.  Apart,  therefore,  from  ease  and  certainty  in  reporting 
observations,  the  telephone  system  enables  an  elastic  program  of 
work  to  be  drawn  up  and  admits  of  personal  conversation  between 
the  battery  commander  and  the  observer,  often  permitting  mistakes 
or  misunderstandings  to  be  cleared  up  during  shoot  instead  of 
afterwards. 

Finally,  owing  to  the  continuous  nature  of  his  observation  from 
the  same  spot,  the  balloon  observer  is  able  to  learn  his  country  in 
the  greatest  detail,  and  keep  a close  watch  on  suspected  roads  or 
areas  of  country. 

The  rapidity  and  precision  of  the  work  in  the  basket  depend 
not  only  on  the  natural  gifts  of  the  observer,  but  also  very  largely 
on  his  methods  of  work. 

The  object  of  the  following  instructions  is  to  tell  the  student 
observers  the  general  methods  they  should  follow  and  to  explain 
the  use  of  these  methods. 

The  principal  operations  which  they  must  be  able  to  execute 
rapidly  are  as  follows: 

1.  Orientation  and  general  reconnaissance  of  the  terrain. 

2.  Spotting  points  on  the  ground  seen  on  the  map  and  points 
on  the  map  seen  on  the  ground. 

3.  Observation  of  fire. 

ORIENTATION  AND  GENERAL  RECONNAISSANCE  OF  THE 
TERRAIN. 

This  is  the  operation  which  the  observer  executes  on  his  first 
ascension  in  a new  sector.  This  is  how  it  should  be  conducted: 

1.  Rapidly  look  over  the  terrain  around  the  ascensional  point 
in  order  to  orient  the  map. 

This  is  done  by  finding  in  some  direction  from  the  ascensional 
point  a line  giving  an  easily  identified  direction  (a  road,  an  edge  of 
woods,  etc.)  Orient  the  map  so  as  to  make  this  line  on  the  map 
parallel  to  the  line  on  the  ground. 

The  map  can  also  be  oriented  by  means  of  the  compass. 

2.  Locate  the  balloon  position. 

The  observer  may  know  already  the  winch  position,  but  the 
balloon  is  carried  off  horizontally  from  the  winch  sometimes  as 
much  as  400  or  500  meters  (436  to  545  yards.)  Thus  it  is  essen- 
tial not  to  confuse  the  winch  position  with  the  horizontal  projec- 
tion of  the  balloon.  If  this  is  done,  errors  will  be  made  in  the 
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operations  which  we  are  going  to  discuss  later,  where  we  make  use 
of  this  known  point. 

It  is  pretty  hard  to  materialize  definitely  the  vertical  line  pass- 
ing through  the  basket.  The  effect  of  the  wind  and  the  move- 
ments of  the  balloon  make  it  impossible  to  use  a plumb  line.  The 
observer  has  to  find  his  position  over  the  ground  by  leaning  first 
from  one  side  of  the  basket  and  then  from  the  other  and  locating 
a prominent  spot  or  point  directly  below.  An  approximation  of 
25  or  50  meters  is  sufficiently  accurate  for  the  general  reconnais- 
sance which  it  is  necessary  to  make. 

3.  Leaving  the  region  beneath  the  balloon,  acquaint  yourself, 
step  by  step,  with*  the  most  prominent  points  in  different  direc- 
tions— masses  of  woods,  villages,  etc. 

There  are  two  methods — by  the  process  of  ‘‘cheminement,’’  or 
tracing  landmarks  and  by  the  process  of  direct  alignment. 

The  process  of  “cheminement,’’  or  tracing,  consists  in  follow- 
ing outlines,  such  as  roads,  streams,  or  hedges,  identifying  as  you 
go  along  details  of  the  terrain  which  these  lines  pass  through  or 
near.  On  account  of  the  deformations  due  to  the  effect  of  per- 
spective and  to  the  the  unevenness  of  the  ground,  and  particularly 
on  account  of  the  deformation  of  angles,  if  it  is  a winding  road,  this 
method  often  leads  to  errors;  it  should  be  employed  only  in  cer- 
tain cases  defined  below: 

The  process  of  “direct  alignment”  consists  of  studying  the  ter- 
rain by  following  successive  directions  from  the  balloon  position. 

We  call  the  “alignment”  of  a point  the  trace,  on  the  terrain, 
of  the  vertical  plane  passing  through  this  point  and  through  the 
eye  of  the  observer;  in  perspective  vision,  when  the  observer 
determines  the  point  in  question,  this  alignment  would  appear  to 
him  a vertical  line. 

On  the  map  it  is  nothing  more  than  the  straight  line  joining  the 
point  under  consideration  to  the  vertical  projection  of  the  balloon. 

The  method  of  alignment,  then,  consists  in  first  identifying  the 
most  prominent  points  near  the  balloon  and  finding,  by  chemine- 
ment  or  tracing,  the  lines  running  from  these  points.  A point 
found  directly  by  the  cheminement  should  not  be  considered  as 
definitely  determined  until  its  alignment  has  been  verified. 

This  first  reconnaissance  is  not  to  study  the  terrain  in  all  its 
details,  but  only  to  fix  in  the  memory  a certain  number  of  promi- 
nent points,  scattered  throughout  the  sector  in  order  to  facilitate 
later  work. 
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These  points  should  be  very  distinct,  visible  to  the  naked  eye, 
and  of  characteristic  forms,  so  that  there  will  be  no  danger  of  con- 
fusing them  with  others — masses  of  woods,  important  villages, 
etc.  Roads  with  borders  of  trees,  large  paths  for  hauling  sup- 
plies, when  taken  together,  are  very  valuable  for  quickly  finding 
others. 

SPOTTING  OF  POINTS. 

Generalities — In  all  spotting  operations,  whether  working  from 
the  map  to  the  terrain  or  vice  versa,  the  difficulty  is  due  to  the  fact 
that  the  situation  of  the  point  has  to  be  found  on  a two-dimension 
surface. 

The  best  method  of  work  will  be,  then,  that  which  suppresses 
as  quickly  as  possible  one  of  these  dimensions  and  to  conduct  the 
research  on  a straight  line. 

Any  point  can  be  placed  on  the  terrain  or  on  the  map  if  you 
know  the  following  elements: 

1.  Its  ‘^direction^^  or  alignment. 

2.  Its  situation  on  this  alignment — that  is,  its  “range.’^ 

In  oblique  vision,  a digression  in  direction  is  always  much  more 
apparent  than  a digression  of  the  same  size  in  range.  Thus  the 
direction  of  a point  can  be  identified  with  more  facility  and  pre- 
cision than  its  range.  For  these  reasons,  the  following  methods 

consider  two  distinct  phases  in  all  spotting  operations: 

1.  Investigation  of  direction. 

2.  Investigation  of  range. 

The  investigation  in  direction  always  comes  first,  as  it  is  easier, 
and  its  results  makes  the  investigation  for  range  easier. 

LOCATING  ON  THE  GROUND  AN  OBJECT  SEEN  ON  THE  MAP. 

If  it  is  a question  of  a very  visible  point  (cross-roads,  an  iso- 
lated house,  a corner  of  woods,  etc.),  the  spotting  can  be  done 
almost  immediately,  it  was  found  in  the  general  reconnaissance  of 
the  terrain,  which  was  discussed  in  Chapter  1. 

If,  on  the  contrary,  the  point  under  consideration  is  difficult  to 
find  (a  piece  of  trench  in  a confused  and  cut-up  regions,  a battery 
emplacement,  etc.)  we  must  have  recourse  to  a precise  method. 

1.  Research  in  Direction. 

Join  on  the  map  the  projection  of  the  balloon  and  the  center 
of  the  objective.  Identify  this  direction  on  the  terrain  by  finding 
on  the  alignment  a prominent  point.  This  line  can  be  drawn  in 
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the  basket.  It  is  a good  thing  to  draw  the  alignment  on  a vertical 
photograph  of  the  objective  also,  in  order  to  have  a greater  num- 
ber of  reference  points  than  the  map  could  give. 

2.  Investigation  of  Range* 

Identify  on  the  map  (or  photo)  two  points,  one  situated  over 
and  one  short  of  the  objective.  Narrow  down  this  bracket  step  by 
step  until  the  object  is  recognized. 

As  this  investigation  of  the  range  is  the  more  difficult,  observ- 
ers must  be  warned  against  certain  methods  which  are  to  be 
absolutely  avoided. 

1.  Never  identify  the  range  of  a point  by  comparing  it  with 
that  of  a nearby  point  situated  on  a different  alignment. 

If  these  two  points  are  not  at  exactly  the  same  height,  the 
deformations  due  to  oblique  vision  can  falsify  their  apparent  rela- 
tive range.  The  point  farthest  away  can  even  seem  nearer,  and 
the  nearest  point  farther  away. 

Example — Suppose  there  are  two  trees,  A and  B,  A 
being  nearer  the  balloon  and  higher  than  B.  It  can  happen  that,  in 
oblique  vision,  B having  its  image  B',  and  A its  image  A', 
the  depression  of  the  image  B'  is  more  than  that  of  A'.  In  this 
case,  the  observer  will  be  tempted  to  believe  that  the  tree  B is 
nearer  him  than  the  tree  A. 

2.  All  oblique  alignment  in  investigating  the  range  must  be 
absolutely  avoided. 

Oblique  alignment  means  a line  connecting  two  points  on  the 
map  and  not  passing  through  the  horizontal  projection  of  the  bal- 
loon. 

You  might  be  tempted  to  use  an  alignment  to  find  the  range 
of  an  objective  after  having  determined  the  direction.  The  process 
would  consist  in  finding  on  the  map  two  points  so  placed  that  the 
straight  line  between  them  passes  through  the  objective,  visualiz- 
ing this  line  on  the  terrain,  and  placing  the  objective  at  the  inter- 
section of  this  visualized  line  and  the  direct  alignment.  This 
result,  which  would  be  accurate  if  the  ground  were  absolutely  flat, 
is  made  erroneous  by  the  unevenness  of  the  terrain.  On  account 
of  this,  the  oblique  alignment  does  not  pass,  in  oblique  vision, 
through  the  same  points  as  its  horizontal  projection  on  the  map. 

Example — On  the  map,  C is  the  objective,  A and  B 
two  points  so  situated  that  the  line  AB  paasses  through  C,  and  EF 
the  direct  alignment,  or  the  line  balloon  objective.  The  line  AB 
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coincided  on  the  terrain,  with  the  trace  of  the  vertical  plane  pass- 
ing through  A and  B.  In  oblique  vision  it  is  different. 
The  line  A'C'B'  is  a curve  which  follows  the  irregularities  of  the 
ground,  and  the  point  C'  is  not  on  the  oblique  alignment  A'B'. 

LOCATING  ON  THE  MAP  AN  OBJECT  SEEN  ON  THE  GROUND. 

1.  Determine  first  on  the  map  the  approximate  region  where 
the  objective  is  seen. 

A result  which  you  can  obtain  very  quickly,  thanks  to  the 
points  which  you  had  found  in  your  first  reconnaissance  of  the 
terrain. 

2.  Investigation  of  direction. 

This  operation  consists  in  determiniing  the  alignment  of  the 
objective.  As  this  alignment  is  a straight  line,  you  only  have  to 
know  two  points.  One  of  them  could  be  the  horizontal  projec- 
tion of  the  balloon;  but  you  must  realize  that  this  position  is 
always  changing  a little,  and  it  is  hard  to  determine  it  with  abso- 
lute precision.  It  is  better  to  carry  on  the  operation  independent 
of  this  position,  which  means  applying  the  following  method: 

Choose  on  the  alignment  of  the  center  of  the  objective  two 
points,  one  over  and  one  short,  and  easily  identifiable  on  the  map. 
Draw  with  a pencil  in  the  region  of  the  objective  the  alignment 
thus  obtained.  These  points  should  be,  as  far  as  possible,  pre- 
cise details  of  the  terrain,  such  as  a corner  of  woods,  an  angle  of 
a house,  , a place  where  roads  or  trenches  cross,  an  isolated  tree, 
etc.  When  the  alignment  of  the  objective  does  not  pass  through 
any  such  points,  the  difficulty  can  be  overcome  by  determining  in 
what  proportions  it  cuts  a known  element,  such  as  the  edge  of 
woods  or  a hedge,  provided  this  element  is  plainly  perpendicular 
to  the  direction  of  observation. 

This  direction  can  be  approximated  to  the  extent  of  the  thick- 
ness of  the  pencil  mark.  On  its  accuracy  the  final  result  depends. 
The  difficulty  lies  in  materializing  the  alignment — that  is,  the  ver- 
tical line  through  the  center  of  the  objective— in  order  to  lessen 
the  chances  for  mistakes.  Student  observers  should  have  frequent 
practice  in  this  exercise. 

When  the  point  to  be  found  is  near  the  edge  of  the  map  it  is 
sometimes  necessary  to  take  both  reference  points  between  the 
balloon  and  the  objective;  this  should  be  avoided  as  much  as  pos- 
sible, because  it  is  apt  to  be  less  exact  than  when  the  objective  is 
bracketed  by  its  reference  points. 
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Thus,  two  reference  points,  A and  B,  determine  the 
alignment  AB;  O,  the  objective,  is  situated  at  some  point  between 
A and  B.  An  error  AA'  in  the  spotting  of  one  of  these  points  leads 
to  a smaller  error  in  the  position  of  the  objective  00' — that  is, 
smaller  than  AA'. 

On  the  other  hand,  let  both  the  reference  points  “a’^  and  ‘‘b” 
be  situated  short  of  the  objective  O,  being  nearer 

the  objective,  and  “b”  nearer  to  the  balloon.  An  error  aa'  in 
spotting  “a^^  leads  to  an  error  00'  in  the  objective  greater  than 
aa'.  Notice  that  this  error  diminishes  as  ‘‘A”  approaches  O, 
thus  ‘"a”  being  as  al,  the  error  ala'l  equal  to  aa'  leads  to  an  error 
OO'l'  in  the  objective,  less  than  00'.  We  would  thus  obtain  an 
analogous  result  if  we  would  move  the  point  “b’’  farther  away. 

Therefore,  when  you  are  obliged  to  take  the  two  reference 
points  between  you  and  the  objective,  choose  one  as  near  the 
objective  as  possible  and  the  other  as  near  as  possible  to  the 
balloon. 

3.  Investigation  of  Range. 

Identify  details  of  the  terrain  situated  over  and  short  of  the 
objective  on  the  alignment.  Narrow  this  bracket  down  step  by 
step;  situate  the  objective  on  the  map  according  to  its  relative 
distance  from  the  two  nearest  identifiable  reference  points,  taking 
into  account  the  deformations  due  to  the  laws  of  perspective  and 
the  relief  of  the  ground. 

If  you  have  a vertical  photograph  of  the  region,  trace  the  align- 
ment on  this  photograph  and  make  the  investigation  in  range  by 
the  same  means. 

The  dangers  against  which  we  warned  you  before  in  connec- 
tion with  the  investigation  of  range  apply  in  this  case,  also,  so  it  is 
unnecessary  to  repeat  them. 

When  the  two  last  identifiable  reference  points  are  some  dis- 
tance from  each  other,  the  situation  of  the  objective  has  a pos- 
sible error,  of  which  you  know  the  size  according  to  the  distance 
between  the  two  reference  points;  it  might  be  interesting  to 
remember  this  in  case  different  information  is  obtained  on  this 
objective  from  that  obtained  in  the  balloon. 

This  error  can  be  considerably  diminished  if  you  use  a vertical 
photograph;  the  investigation  can  then  be  carried  on  by  the  same 
method  as  on  the  map,  with  greater  precision.  In  the  case  of  a 
battery,  particularly,  it  is  for  the  observer  to  find  the  position  of 
each  piece. 
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In  case,  on  account  of  dead  ground  or  of  a mask  before  the 
battery,  the  observer  sees  the  flashes  or  the  smoke  without  seeing 
the  battery  itself,  he  should  mark  the  exact  alignment  in  which 
the  flashes  or  smoke  are  seen,  and  determine  the  bracket  in  range 
— that  is,  the  reference  points  nearest  the  objective  which  are 
clearly  over  and  short.  This  document,  compared  with  other 
information  can  facilitate  the  identification  of  the  battery. 

OBSERVATION  OF  FIRE. 

The  observation  of  fire  is  essentially  the  following  operation, 
repeated  for  each  shot  or  salvo:  Locating  on  the  ground  the  posi- 
tion of  one  point,  which  is  the  point  of  burst,  and  announcing  its 
situation  in  reference  to  another  point,  which  is  the  target. 

But  it  has  been  demonstrated  that  it  is  impoossible,  without 
using  the  map,  to  determine  the  error  in  range  of  one  point  rela- 
tively to  another  point  not  on  the  same  alignment. 

The  operation  must  consist  in: 

1.  Spotting  on  the  map  the  point  of  burst. 

2.  Reading  its  position  in  reference  to  the  target. 

The  observation  of  the  burst — that  is,  the  spotting  of  the  point 
of  impact — is  the  same  whether  the  observation  is  direct  or  lateral. 

1.  Preparation  of  the  Fire. 

Draw  on  the  map,  and  copy  if  possible  on  a vertical  photo- 
graph, the  line  balloon  target  (alignment  of  the  center  of  the 
objective)  and  draw  through  this  point  a perpendicular  to  the 
alignment.  In  case  the  observation  is  lateral,  draw  also  the  line 
battery  target  and  its  perpendicular. 

To  draw  the  line  balloon  target,  it  is  not  necessary  to  know 
the  horizontal  projection  of  the  baboon.  It  is  enough  to  find  on 
the  ground  a point  situated  directly  on  the  alignment  of  the  center 
of  the  objective. 

2.  Observatiion  of  a Shot. 

When  the  shell  bursts,  take  quickly  an  alignment  and  reference 
points  in  range  of  the  point  of  burst;  spot  this  point  on  the  map 
or  on  the  photograph;  give  its  error  in  reference  to  the  line  bat- 
tery target,  measuring  it  by  the  scale  on  the  map  or  on  the  photo- 
graph. (It  is  well  to  put  the  graphic  scale  on  the  photo.) 

The  delicate  part  of  the  operation  consists  in  seeing  the  shot 
at  the  moment  of  burst.  One  must  try  to  spot  the  apex  of  the 
inverted  cone  formed  by  the  burst,  without  paying  any  attention 
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to  the  more  or  less  considerable  cloud  of  smoke  which  follows  and 
which  will  cause  mistakes  if  the  burst  was  not  seen  immediately. 
The  method  of  situating  the  point  is  the  same  as  that  described 
above. 

For  the  direction,  one  reference  point  is  enough,  because  one 
can  consider  the  alignment  of  the  point  as  practically  parallel  to 
the  balloon  target.  For  the  range,  a rapid  study  of  the  terrain 
before  the  fire  is  sufficient  to  allow  the  observer  to  know  the 
reference  points  by  which  he  can  guide  himself.  His  eyes  must 
never  leave  the  point  of  burst  until  he  has  fixed  well  in  his  mind 
its  situation  in  reference  to  appropriate  reference  points.  Not  to 
do  this  would  lead  to  errors  and  to  loss  of  time  while  he  has  to 
find  the  point  again  with  his  glasses  to  study  it  some  more. 

When  the  observation  is  direct,  the  direction  of  the  burst  is, 
of  course,  known  as  soon  as  it  is  seen.  When  the  observation  is 
lateral,  it  is  well  to  remember  that  the  line  battery-target  can  not 
be  materialized  on  the  ground,  because  it  is  in  reality  an  oblique 
alignment,  leading  to  the  same  errors  which  we  have  discussed.  It 
follows  all  irregularities  of  the  ground  and,  on  account  of  this 
can  not  be  followed  exactly  in  oblique  vision. 

Particularly  around  batteries,  the  ground  is  often  very  irregu- 
lar. There  may  even  be  little  spaces  of  dead  ground,  caused  by 
hollows  which  the  map  does  not  always  show.  The  above  method, 
applied  with  the  help  of  photographs,  allows  you  to  avoid  errors 
resulting  from  the  existence  of  these  hidden  parts. 

PRACTICAL  ADVICE. 

1.  Work  sitting  down,  with  the  map  on  your  knees  and  lean- 
ing against  the  edge  of  the  basket. 

This  position  is  preferable  to  all  others,  because  it  allows  the 
observer — 

(a)  To  correct  with  his  head  and  shoulders  the  movements 
of  the  basket. 

(b)  To  have  the  map  always  before  him.  He  can  consult  it  at 
any  moment,  mark  the  necessary  alignments  without  loss  of  time, 
use  it  as  a desk  for  drawing  or  taking  notes,  or  as  a wind  shield 
when  looking  at  photographs. 

The  observer  who  works  standing  up  must  either  pick  up  his 
map  from  the  bottom  of  the  basket  every  time  he  needs  it,  which 
is  out  of  the  question,  or  fasten  it  outside  the  basket;  the  latter 
solution  is  inadvisable,  it  necessitates  working  in  the  wind  when 
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the  map  is  referred  to,  and  every  time  the  observer  turns  to  look 
at  his  map  he  disturbs  the  equilibrium  of  the  basket. 

It  is  advisable  to  work  standing  up  only  on  days  when  there  is 
practically  no  wind,  and  the  balloon  is  continually  turning  and 
never  becoming  oriented. 

2.  Always  have  within  reach  a flat  rule,  a pencil,  and  a duo- 
decimeter  rule. 

To  be  able  to  trace  an  alignment  on  the  map  with  precision, 
the  rule  must  rest  on  a firm  surface.  This  happens  when  the  map 
is  mounted  on  a drawing  board.  When  it  is  mounted  on  a frame 
with  rollers,  the  frame  should  have,  between  the  two  thicknesses 
of  the  map,  a board  level  with  the  edges  of  the  frame  on  which 
the  rule  can  slide  with  its  whole  length  on  the  map. 

With  a hard  pencil,  well  sharpened,  precise  and  neat  align- 
ments can  be  drawn. 

The  duodecimeter  rule  is  for  measuring  distances  on  photo- 
graphs and  on  the  map;  chiefly  in  observations  of  fire. 

3.  Hold  the  field  glasses  with  both  hands. 

This  advice,  sometimes  ignored  by  observers  without  experi- 
ence, has  a great  influence  on  the  accuracy  of  information.  When 
an  observer  holds  the  glasses  in  one  hand,  it  is  much  more  diffi- 
cult for  him  to  correct  the  movements  caused  by  the  balloon  and 
to  concentrate  on  a point.  It  is  very  important,  therefore,  to  hold 
the  glasses  firmly  with  both  hands,  especially  when  you  are  mak- 
ing a delicate  observation  or  when  you  wish  to  study  an  ^‘objec- 
tive’*  in  detail. 

NOTES. 

Note  1 — All  observations  of  rounds  refer  to  the  line  battery 
target  (b-t)  and  a line  perpendicular  to  same  passing  through  the 
target.  Observations  are  given  in  meters  right  and  left  and 
whether  the  round  is  over  or  short.  Indications  as  to  deflection 
are  given  before  those  of  range.  Indications  as  to  the  amount  of 
error,  precede  those  as  to  the  sense  of  the  error.  Example, 
5o  meters  “Right,’’  “over.’*  Owing  to  the  dispersion  of  fire  when 
adjusting  fire  for  field  artillery  or  howitzer,  it  is  unnecessary  and 
of  little  value  to  the  battery  to  give  the  amount  of  the  error  in 
range  except  when  asked  for  by  the  battery  commander  or  when 
the  error  in  range  is  abnormal  (over  200  meters.) 

When  the  target  is  clearly  visible  and  the  effect  of  a round 
hitting  a target  is  evident,  the  observation  “Target”  is  reported. 
Unless  the  observer  is  certain  of  having  seen  the  bursts  “Lost” 
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will  be  sent.  If  however,  after  a few  seconds  smoke  can  be  seen 
rising  from  trees,  houses,  etc.,  in  proximity  to  the  target,  the 
observation  ‘^Unobserved,  but  smoke  seen  rising  left  and  over,’^ 
may  be  given. 

Note  2 — Observers  must  beware  of  being  over-confident  in 
their  own  powers  of  observation.  True  confidence  only  comes 
with  experience,  and  this  is  best  attained  by  making  ascents 
with  a trained  observer  when  ranging  a battery  and  checking  one’s 
own  observations  with  those  given  by  him.  An  observation  must 
never  be  given  unless  the  observer  is  quite  certain  as  to  its  cor- 
rectness. It  is  essential  to  good  results  that  the  artillery  may  be 
able  to  rely  absolutely  on  the  observations  sent  down.  The 
observer  must  watch  the  target,  but  must  avoid  straining  his  eyes 
by  putting  up  his  glasses  as  soon  as  a round  is  fired.  He  should 
arrange  for  the  chart  room  to  inform  him  when  a shell  is  about 
to  fall.  The  latter  must  know  the  time  of  flight.  Observers 
must  learn  to  distinguish  readily  the  bursts  of  different  kinds  of 
shells. 

Note  3 — If  the  balloon-target  line  makes  an  angle  with  the  bat- 
tery-target line  of  more  than  thirty  degrees  with  field  artillery  and 
twenty  degrees  with  heavy,  the  balloon  position  will  be  given  to 
the  battery,  and  all  observations  will  be  given  with  reference  to 
the  balloon-target  line  and  the  battery  will  replot  accordingly. 
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Special  Okdees,  1 WAR  DEPARTMENT, 

No.  244.  J Washington,  October  18,  1918. 

Extract, 

^ ♦ 

5.  Paragrapli  367,  Special  Orders,  No.  223,  September  23, 
1918,  War  Department,  is  revoked  and  the  following  sub- 
stituted  therefor: 

The  following-named  officers  heretofore  on  duty  in  the 
Division  of  Military  Aeronautics,  are  transferred  to  the  Air 
Service  (Military  Aeronautics),  the  United  States  Army: 
Colonels. 


Milton  P.  Davis.  Ambrose  Monell. 

Clinton  G.  Edgar.  Sidney  D.  Waldron. 

Chalmers  G.  Hall. 


Lieutenant  colonels. 


Biom  J.  Arnold. 

Hiram  Bingham. 

Myron  E.  Brewster-Greene. 
Henry  M.  Byllesby. 

Thomas  Duncan. 

Oliver  D.  Filley. 

Lewis  E.  Goodier,  jr. 

Henry  B.  Hersey. 


William  H.  H.  Hutton,  jr. 
John  C.  Groome. 

E.  Lester  Jones. 

Nugent  H.  Slaughter. 
Melville  W.  Thompson. 
Carl  M.  Tichenor. 

John  R.  White. 

Arthur  Woods. 


Majors. 


Walter  C.  Allen. 

Clinton  B.  Amorous. 

Lawrence  C.  Angstrom. 

Kendall  Banning. 

James  Barnes. 

Archie  W.  Barry. 

Robert  J.  Bates. 

Joseph  P.  Bell. 

August  Belmont. 

Harold  Bennington. 

Curran  S.  Benton. 

Geoffrey  H.  Bonnell. 

Cedric  A.  Bourne. 

Wrisley  Brown. 

Simon  B.  Buckner. 

William  A.  Burbank. 

Thomas  Campbell. 

Howard  L.  Campion. 

J.  D.  Carmody. 

Jesse  Coats. 

Maurice  Connolly. 

Russell  Tracy  Crawford. 

Arthur  S.  Creighton. 

Eugene  Wirt  Crockett. 

Harry  B.  Cross. 

Henry  Moore  Teller  Cunningham. 
Edward  Putnam  Currier. 

Wiley  E.  Dawson. 

J.  A.  Drexel. 

Victor  M.  Dumas. 

John  P.  Edgerly. 

J.  Paulding  Edwards. 

Abram  Leonard  Ellwood. 

Max  C.  Pleishmann. 


Harold  Fowler. 

Henry  G.  Gale. 

Thomas  G.  Gallagher. 

Robert  Glendinning. 

Rodman  Gilder. 

Chester  J.  Goodier. 

Budd  D.  Gray. 

Edmund  L.  Gross. 

Melvin  A.  Hall. 

Stedman  Shumway  Hanks. 
Alfred  Wilson  Harris. 

Joseph  M.  Harris. 

Harold  Evans  Hartney. 
Daniel  M.  Henry. 

Horace  M.  Hickman. 

Thomas  Hitchcock. 

James  S.  Holden. 

H.  Stuart  Hotchkiss. 

John  F.  Huffer. 

Frederick  E.  Humphreys. 
Lynwood  B.  Jacobs. 

Maurice  Mehring  Kobler. 
Albert  B.  Lambert. 

■William  A.  Lamed. 

Eugene  Lazar. 

E.  Hubert  Litchfield. 

Guy  E.  Logan. 

Francis  B.  Longley. 

Thomas  L.  B.  Syster. 
Theodore  Charles  Macaulay. 
John  McClintock. 

James  C.  McCoy. 

Ralph  Ranxom  McCracken. 
James  P.  McFadden. 
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Majors — Continued. 


Frederick  L.  Martin. 
William  L Martin. 

John  K.  Mitchell. 

John  Robert  Moulthrop. 
Howard  W.  Nichols. 
William  C.  Ocker. 

Prince  A.  Oliver. 

John  A.  Pagelow. 

Frank  C.  Page. 

Victor  Clark  Parker. 
Herbert  Parsons. 

Maylin  Joseph  Pickering. 
Samuel  William  Ramsey. 
Cedric  A.  Rebadow, 
Cushman  A.  Rice, 

George  H.  Robertson. 
Norman  Milton  Roblee. 


Clarence  Frederick  Adams. 
C.  W.  Adams,  jr. 

Lynn  G.  Adams. 

John  H.  Alden. 

Wriston  Charlie  Alexander. 
Guy  Alford. 

Harris  Campbell  Allen, 
Charles  C.  Ames. 

Charles  Victor  Ammons. 
Roger  Amory. 

Samuel  Anable. 

James  Gilbert  Anthony. 
Louis  Eugene  Appleby. 
Morris  Archer. 

Charles  Marion  Armstrong. 
Edward  E.  Ashley,  jr. 
Charles  H.  Austin. 

Henry  Seldon  Bacon. 
Gustav  Gartner  Baetcke. 
Charles  Henry  Baetjer. 
Frank  Bahel. 

Theodore  Layton. 

Gordon  Baker. 

VTntlirop  I’atterson  Baker. 
Horace  Clyde  Balsley. 

Sep  A.  Balzart. 

Milton  A.  Bangs. 

William  Poster  Banks. 
Stephen  M.  Barlow. 

Michael  Bass. 

Paul  A.  Beaton. 

George  M.  Beers. 

Eugene  Behrendt. 

Robert  E.  Bell. 

L.  Theo.  Bellmont. 

Madison  Bentley. 

Julius  Berman. 

Joseph  T.  Bessig. 

Charles  F.  Bets. 

Charles  J.  Biddle. 

Albert  Francis  Bigelow. 
Charles  E.  Biggs. 

Harrison  Billingsley. 

Miller  V.  Bishop. 

Ernest  Bateman  Black. 
Shiras  A.  Blair. 

Roland  Gilbert  Blake. 
Frederick  C.  Blodgett. 
Robert  G.  Bloedell. 

Albert  Bloom. 


Henry  Rodgers. 

John  F.  Roehl. 

Rufus  F.  Scott,  jr. 
Herbert  E.  Shreeve. 
William  H.  Shutan. 
Albert  D.  Smith. 

George  Stevens. 

Morton  Dale  Stone. 
Leigh  Sypher. 

William  Thaw. 

Cabot  Ward. 

Charles  Thomas  Waring. 
John  G.  Whiteside. 
Robert  D.  Wrenn. 
Orville  Wright. 

Earl  Clair  Zoll. 


Captains, 

Pierre  DeLagarde  Boal. 
Thomas  Boland. 

Oakley  Bolton. 

Warren  B.  Bovard. 

Ralph  Bown. 

Francis  C.  Bowne. 

Joseph  Boyarsky. 

Walter  J.  Bradshaw. 

William  C.  Brady. 

Eugene  C.  Braig. 

Louis  Frederic  Bretey. 
George  Monroe  Brett. 

Charles  H.  Breuenig. 

Walter  Brewer. 

Ray  C.  Bridgman. 

Boyd  F.  Briggs. 

Frank  Briscoe. 

Henry  Irving  Brock. 

Clifton  A.  Brode. 

Frederick  H.  Brooks. 

J Ansel  Brooks. 

William  L.  Brown. 

Belmore  Browne. 

Edgar  Alfred  Bryan. 

Russell  Willett  Bryant. 
.Tames  Arthur  Buchanan. 
Daniel  Buckley. 

Norman  Alexander  Buckley, 
E J.  Burke. 

John  C.  Burkhart. 

Michael  Burke. 

Edward  Burns. 

Morris  Claibourne  Burnside. 
Frank  Burton. 

Ralph  Raymond  Bush. 
Arthur  D.  Butterfield. 

Arthur  G.  Cable. 

William  J.  Callaghan. 

James  Covington  Calvert. 
Charles  R.  Cameron. 

William  A.  Campbell. 

William  Lucien  Carbine. 
Leonard  H.  Carlson. 

Philip  A.  Carroll. 

Joseph  A.  Carson. 

William  Harrison  Carruthers. 
Arcemus  Carter. 

Ira  Hamilton  Case. 

Thomas  B.  Cassells. 

Hugh  C.  Chandler. 
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Captains — Continued. 


Charles  Chester. 

Gerald  Chittenden. 

Charles  A.  Christie. 

Harry  G.  Clark. 

Richard  B.  Clayton. 

John  B.  Clement,  jr. 

Charles  Wiggiiis  Cobb. 

Frank  T.  Coffyn. 

Clarence  E.  (-oleman. 

Ernest  A.  Coleman. 

Robert  M.  Colt. 

Prank  Connell. 

Sylvanus  Charles  Coon. 
Maurice  J.  Cooney. 

John  W.  Corcoran. 

Charles  E.  Cotting,  jr. 

Charles  Stanhope  Cotton. 
Arthur  Montrose  Cottrell. 
Robert  Arthur  Coxter. 

Poster  Crampton. 

Charles  Bunke  Crane. 

Louis  Russell  Crawford. 

W.  P.  Cresson. 

Lester  E,  Cummings. 

Howard  S.  Curry. 

Harry  E.  Curtiss. 

Otho  Williams  Cushing. 

Byron  G.  Daggett. 

Patrick  Darby. 

Eugene  L.  Deacon. 

Herbert  F.  Debower. 

Guy  S.  Deming. 

James  T.  Denson. 

Henry  Fairbanks  Devens. 
Walter  Bourchier  Devereux,  jr, 
Robert  C.  Disque. 

Wilburn  C.  Dodd. 

Percival  Dodge. 

James  F.  Doherty. 

Lament  Dominick. 

Leo  A.  Donaghue. 

Joseph  Orrin  Donovan. 

Jack  Doublin. 

D.  Dwight  Douglas. 

Walter  C.  Doaglas. 

George  Otis  Draper. 

Emlen  M.  Drayton. 

Robert  C.  Dunbar. 

Malcolm  W.  Duncan. 

James  E.  Dunlap. 

Morrill  Dunn. 

Christopher  A.  Dunnigan. 
Thomas  Fawcett  DuPuy. 
Joseph  L.  Eastland. 

Frederick  T.  Ealand. 

Percy  John  Ebbott. 

Gilbert  H.  Eckerson. 

Elmer  Andrew  Eckman. 
Charles  Edwards. 

George  Hamilton  Eichlberger. 
John  Samuel  Martin  Eley. 
Howard  Elliott. 

Alfred  Ely. 

Clayton  Ely  Emig. 

John  E.  Enright. 

Asa  J.  Etheridge. 

Harold  Claypole  Eustis. 
Griffith  C.  Evans. 

William  Kendall. 

Harold  R.  Eyerich. 


James  E.  Ferguson. 

William  Perez  Field. 

Walter  C.  Fisher. 

Donald  Cameron  Fithian. 
Rueben  H.  Fleet. 

Charh'S  M.  P^'leishmann. 
Harri.son  W.  Flbkinger. 
Charles  Rocheid  Forrest. 

J.  Stanley  Foster. 

Philip  Lawrence  Foster. 

Roy  N.  Francis 
Samuel  B.  French. 

Edwin  Hun+er  F ith. 

Willard  Perrin  Fuller. 

John  Frank  Gallagher. 

Harry  Gantz. 

Lester  D.  Gardner. 

George  W.  Gibson. 

Henry  K.  GiI>son. 

Mellville  Gillett. 

Lester  H.  Gillies. 

Alfred  Otho  Girard. 

Charles  J.  Glidden. 

Luther  \.  Godsey. 

Clarence  Fran,  is  Goryo. 

John  William  Ocod 
William  E.  Gofuiii-an,  jr. 
George  liOFajette  Gordon. 
John  Gordon,  jr. 

Arthur  Gosling. 

Harry  Graham. 

Kenneth  C.  Grant. 

Thomas  A.  Grant. 

Perr:v  Milton  Graves. 

David  Gray. 

G.  Francis  Gray. 

Arthur  Wardwell  Green. 
Herbert  A.  Greene. 

Robertson  Griswold. 

Hamilton  Hadley, 

Richard  S.  Haines. 

James  N.  Flail. 

Vardra  M.  Flallman,  jr. 

R(.*y  Edgar  Ha  Mock. 

Gilbert  Van  Tassel  Hamilton, 
Charles  Herrick  Hammond. 
John  C.  Flandy. 

Charles  Alvin  Harmon. 
William  J.  Flarper. 

Raymond  H.  Harrell. 

Arthur  Harris. 

Frederick  H.  Harvey. 

Andrew  B.  Hawkins. 

Hobart  Henry  Hawkins. 

Edgar  T.  Hawley. 

Louis  G.  Hawley. 

John  Edward  Hays. 

Guy  V.  Head. 

Oscar  E.  FTembree. 

Victor  Hendricks  Henderson. 
Charles  S.  Hendrickson. 
Vivian  Allen  Charles  Ilennon. 
Gerardus  Post  Herrick. 

Harlie  Hartley  Flicks. 

Dudley  L.  Hill. 

James  C.  Hill. 

William  W.  FToffman. 

John  Marshall  Holcombe,  Jr. 
Henry  E.  Holt. 

Sydney  H.  Hooker. 
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Captains- 

Eugene  Sargent  Hoopes. 

Bayard  Cushing  Hoppen. 

Harry  Mack  Horton. 

William  Hough teling. 

Robert  Hewlett. 

John  Howry. 

Carleton  Couch  Hungerford. 

F.  Dan  Huntington. 

Joseph  H.  Hyman. 

Stephen  J.  Idzorek. 

Francis  N.  Iglehart. 

Charles  S.  Jackson. 

Roger  W.  Jannus. 

Jesse  I.  Jaynes. 

Henry  M.  Jeffries. 

Percy  H.  Jennings. 

Arthur  Russell  Jones. 
Cadwallader  Jones. 

Charles  Clothier  Jones. 

Ernest  L.  Jones. 

George  Lewis  Jones. 

George  W.  Jones. 

Nathaniel  R.  Jones. 

Ira  Beaman  Joralemon. 

William  Robert  Kales. 

William  Benjamin  Kalmbach. 
Rutgers  S.  Kasson. 

Samuel  Katzman. 

William  Patrick  Kelleher. 

John  H.  Kelly. 

Josenh  F.  Kelley. 

Hayward  H.  Kendall. 

Messmore  Kendall. 

Martin  J.  Keogh,  jr. 

Selwyn  White  Kesler. 

Matthew  Leander  King. 

Paul  B.  King. 

Joseph  J.  Kinsbury. 

Carl  Kinsley. 

Louis  Rodney  Knight. 

Louis  Carl  Kinney. 

Nicholas  M.  Kraemer. 

Florello  H.  La  Guardia. 

Harley  W.  Lake. 

Henry  Martin  Lamb. 

Francis  W.  Lambertson. 

William  Wallace  Lanahan. 
James  A.  Langston. 

Levin  Dirickson  Laning. 

John  H.  Lamed. 

Edward  Laughlin. 

William  E.  Lansing. 

Dudley  Bates  Lawrence. 

Herbert  Reed  Lawrence. 
Thomas  J.  Leary. 

George  F.  Lee. 

Herbert  L.  Leonard. 

Leon  Brewster  Lent. 

Herbert  G.  Leslie. 

Harry  T.  Lewis. 

William  E.  Lewis. 

Frederick  Libby. 

Kenneth  P.  Littauer. 

Clarence  C.  Little. 

Albert  Palmer  Loening. 

Walter  Lovell. 

Edward  G.  Lowry. 

John  Lynch. 

H.  L.  Lyster. 

Lewis  H.  McAdow. 


-Continued. 

James  B.  McCally. 

Ormsby  McCammon. 

William  L.  McCarty. 

Max  L.  McCollough. 

Thomas  H.  McConnell. 

Oscar  P.  McCord. 

Jarvis  Starr  McCrea. 

Charles  Edmund  McCullough. 
John  Alexander  McCullough. 
Andrew  Jackson  McElro^y. 
Ernest  McEachin. 

Lewis  Granville  McGuigan. 
Cornelius  Dennis  McLaughlin. 
Robert  R.  McMath. 

Joseph  E.  McNabb. 

Earle  S.  MacPherson. 

James  J.  McQuillan. 

John  McRae. 

John  McWilliams. 

Porter  A.  Mackall. 

Jay  Madden. 

James  S.  Mahool. 

James  M.  Magee. 

Paul  Parker  Magoffin. 

Prank  H.  Maquire. 

Harry  Bruce  Mahan. 

William  E.  Mair. 

Frank  Barrows  Makepeace,  jr. 
William  J.  Malone. 

James  E.  Manierre. 

Henry  W.  Mann. 

Horace  K.  Mann. 

S.  Herbert  Mapes. 

John  Jerome  Marquette. 
Kenneth  Marr. 

William  M.  Marr. 

Robert  Marsh,  jr. 

George  W.  May. 

Russell  V.  May, 

Arthur  Mayo. 

Jesse  Dane  Meads. 

Harry  Bertine  Meller. 

William  Menkel. 

James  Menz. 

Charles  Edward  Merriam. 
Andrew  J.  Merrill. 

Edward  Pelton  Merrill. 
Charles  C.  Merz. 

Bertrand  L.  Meurhess. 
Herbert  Alton  Meyer. 

Severyn  H.  Middagh. 

John  Milledge. 

William  A.  C.  Miller. 
Marshall  F.  Mills. 

Ogden  L.  Mills. 

Paul  D.  Mills. 

Veon  I.  Moncrieff. 

Ernest  V.  Mooney. 

Evert  L.  Moore. 

William  C.  Moore. 

Walter  G.  Morris. 

Charles  W.  Morrison. 

John  D.  Morey. 

Emmett  Roy  Morrow. 

Rollin  I.  Mowry. 

George  W.  Mueller. 

John  Munfore. 

William  Hunt  Murphy. 

James  Murray. 

Frank  Lincoln  Nagle,  jr. 
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Gaptains- 

Joseph  C.  Neff. 

Richard  Van  Wyck  Neglay. 
Robert  A.  Nelson. 

Fred  Netcber. 

Arthur  J.  Neubauer. 

Charles  Martin  Neubauer. 
Eugene  E.  Neville. 

James  Joseph  Newman. 

Frank  H.  Nichols. 

Joseph  F.  Nichols. 

Leon  J.  Nickerson. 

George  A.  Norris. 

James  A.  Northrup. 

Dudley  S.  Norton. 

Charles  J.  Nourse. 

Edward  H.  Oakley. 

John  Joseph  O’Connell. 

Charles  J.  O’Connor. 

Henry  Augustus  O’Dell. 

Lee  Wellington  Oldfield. 

Robert  P.  Oldham. 

Frank  Ondrieck. 

Michael  Francis  Owens. 

Porter  L.  Ozanne. 

John  H.  Packard,  3d. 

Victor  W.  Page. 

Charles  M.  Parker. 

Charles  Payne. 

Charles  FI.  Pelton. 

Albert  D,  Penny. 

Frederick  E.  Pernot. 

David  McK.  Peterson. 

William  J.  Petrick. 

William  B.  Pettus. 

Michael  J.  Phillips. 

George  Robinson  Phipps. 

John  S.  Phipps. 

Loring  Pickering. 

Hugh  M.  Pierce. 

Raymond  C.  Pierce. 

Fred  Place. 

Paul  Pleise. 

Richard  Poillon. 

John  H.  Potter. 

Robert  Sturgis  Potter. 

Joseph  F.  Pourron. 

Howard  Hare  Powel. 

Garland  W.  Powell. 

George  Powell. 

Henry  Gilbert  Pratt. 

Philip  H.  Prescott. 

Frederick  A.  Preston. 

George  W.  Price. 

Marion  Gardner  Putnam. 
Thomas  F.  Raines. 

Frederick  Howard  Randall. 

John  Gordon  Rankin. 

Hans  C.  Rasmussen. 

Martin  H.  Ray. 

William  Montgomery  Reading. 
William  Gardner  Reed. 

Gordon  Reel. 

Charles  Henry  Reeves,  jr. 

Jesse  S.  Reeves. 

Charles  A.  Reid. 

James  Arthur  Reilly. 

William  Goodwin  Renwick. 

John  Bateson  Reynolds. 

Marcus  H.  Rice. 

Leon  Richardson. 


— Continued, 

Tracy  Richardson. 

Arthur  Lavalle  Richmond. 
Lawrence  C.  Ricker. 

Julien  Ashton  Ripley. 

Albert  Roberts. 

Alexander  R.  Robertson. 
Edward  A.  Robinson. 

Robert  L.  Rockwell. 

Louis  J.  Ronder. 

Phillip  J.  Roosenell. 

Donald  W.  Rowan. 

William  M.  Rutter. 
Clendenin  J.  Ryan. 

Leo  R.  Sack. 

Andrew  G.  O.  Sage. 

George  Weir  Sager. 

Hamilton  H.  Salmon,  jr. 
William  H.  Sanborn. 

Ralph  Sanger. 

Edward  L.  Saterlee. 

John  M.  Satterfield. 

Isaac  H.  Saunders. 

Samuel  S.  V.  Schermerhorn. 
* Earl  S.  Schofield. 

Louis  S.  Scott. 

William  Augustine  Scully, 
David  S.  Seaton. 

Reinhold  Seiwe. 

Roscoe  R.  Self. 

W.  R.  Sether. 

Robert  Ross  Shaw. 

John  Harvey  Sherman. 

John  A.  Short. 

Roy  R.  Showalter. 

Floyd  1).  Shumaker. 

Everett  E.  Simmons. 

Fred  W.  Sizer. 

John  Skinner. 

Arthur  J.  Slade. 

James  B.  Slimmin. 

John  Sloan. 

Angus  Smith. 

Chandler  Smith. 

Dean  Smith. 

DeWitt  C.  Smith,  jr. 

Frank  Benjamin  Smith. 
Harry  M.  Smith. 

Lawton  V.  Smith. 

William  Alden  Smith,  jr. 
William  J.  Smith. 

C.  G.  Spencer. 

William  J.  Spencer. 

Robert  Soubiran. 

Horace  Soule. 

Felix  Steinle. 

Roderick  Stephens. 

James  B.  Stewart. 

Leopold  Stocker. 

Edward  R.  Stoever. 

W’alter  Stokes. 

George  M.  Stratton. 

James  Stuart. 

William  H.  Stuphin. 

John  Swann. 

Arthur  Sweetser. 

George  Edmund  Sykes. 
James  Bogert  Tailer. 

James  M.  Tawney. 

George  H.  Taylor. 

James  R.  Taylor. 
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Miller  Robert  Taylor. 

Chester  IT.  Teegarden. 

Alfred  Henry  Thiessen. 

Georae  C.  Thomas,  jr. 

Imman  T.  Thurber. 

Robert  E.  Tidrow. 

William  A.  Tilt. 

Julius  C.  Tips,  jr. 

Floyd  C.  Tobey. 

Raymond  Ezra  Toms. 

Fred  Isaac  Tone. 

Ferdinand  C.  Townsend. 
Frederic  DePeyster  Townsend. 
Alfred  Marston  Tozzer. 

Carl  G.  Trebein. 

Robert  E.  Treman. 

Leland  G.  True. 

William  Joel  Turner. 

Waldo  C.  Twitchell. 

Claude  D.  Upin^jton. 

Cecil  K.  VanAuker. 

Richard  Vaux. 

Robert  S.  Velsey. 

Francis  J.  Vine. 

William  F.  Volandt. 

Gustav  Vordtriede. 

Williard  Wadsworth. 

John  Wainright. 

Thomas  Walkup. 

T.  Semmes  Walmsley. 

P»rady  W.  Warner. 

Georgre  Augustine  Washington. 
Bleveland  L.  Waterbury. 
Georte  A.  Watson. 

Lester  Watson. 

Harold  Hathaway  Weekes. 
Howard  F.  Whrle. 

First 


George  C.  Aaroe. 

Henry  Eugene  Abbott. 
Walter  S.  Abbott,  jr. 
George  Roudolph. 

Louis  D.  Abney. 

Edgar  Morton  Ackerman. 
James  H.  Ackerman. 

Zane  I.  Adair. 

Albert  Clark  Adams. 
Benjamin  H.  Adams. 
Cedric  S.  Adams. 

Earl  Adams. 

George  E.  Adams. 

James  G.  Adams. 

John  F.  Adams. 

Lee  Webster  Adams. 

O Eugene  Adams. 
William  T.  Adams. 
William  T.  Adkissin. 
Orville  Pal  Adney. 

James  Henry  Adoue. 

Guv  W.  Adriance. 

John  G.  Agar. 

Villiam  M.  Agar. 

Harry  M.  Agerter. 

John  W.  Aiken. 

Herbert  W.  Aiken. 

Claude  E.  Aikman. 

Homer  B.  Albro. 


9 — Continued. 

F.  Lyman  Wells. 

Henry  W.  Wessells,  jr. 
Anthony  Wester. 

David  Rumsey  Wheeler. 
Harry  C.  Wheeler. 

Earl  F.  White. 

Plenry  Capron  White. 
James  M.  White. 

Thurlow  White. 

Henry  John  Whitehouse. 
Lyman  F.  Whitney. 

William  A.  Wiederkehr. 
Cecil  M.  Wilhelm. 

Frank  M.  Wilkes. 

Alfred  Willard. 

William  P.  Willets. 

Donald  Blaine  Williams. 
Horatio  B.  Williams. 
Thomas  Williams. 

Theodore  Williams. 

Harry  T.  Wilson. 

William  Winter. 

Harold  Alfred  Wise. 

Phillip  H.  Withington. 
Campbell  Wood. 

Frank  Berry  Wood. 

George  De  Witt  Woolley. 
Thomas  Kelmo  Wright. 
Henry  C.  Yarraw,  jr. 

Arch  C.  York. 

Clarence  P.  Young. 

George  Young,  jr. 

Philip  L.  Young. 

Charles  C.  Younggreen. 

Roy  S.  Younglove. 

Thomas  J.  Zimmerman. 
Frederick  W.  Zinn. 

lieutenants. 

Joseph  Reed  Alden. 

Harris  P.  Alderman. 

Perry  H.  Aldrich. 

Arthur  H.  Alexander. 
Charles  W.  Alexander. 
Frank  Emmons  Alexander. 
Harry  S.  Alexander. 

Junius  B.  Alexander. 
Ludwell  Brooke  Alexander. 
Robert  G.  Alexander,  jr. 
Robert  Newton  Alexander. 
Sterling  C.  Alexander. 
Plenry  C.  A Hein. 

Edmund  Turney  Allen. 
Gordon  Allen. 

Herbert  Baylie  Allen, 
James  Audelbert  Allen. 
Truman  Wike  Allen. 

Wiley  Douglas  Allen. 
Frank  W.  Alsip. 

Arthur  H.  Amick.  jr. 
Charley  B.  Ammon. 

Carl  Henry  Amon. 

James  W.  Amspacher. 
Andrew  Anderson. 
Christopher  C.  Anderson. 
Harold  Anderson. 

Otho  Barnett  Anderson. 
Robert  M.  Anderson. 

Roy  W.  Anderson. 
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First  Ueutenants- 


Flynn  L.  A.  Andrew. 
Clarence  Edward  Andrews. 
Henry  Gray  Andrews. 
Horace  A.  Andrews. 

Ryland  B.  Andrews. 

William  K.  Andrews,  jr. 
William  Valery  Andrews. 
Harry  M.  Angell. 

James  Pierson  Argersinger. 
Gordon  Seaverns  Armsby. 
Bedford  Estes  Armstrong. 
Henry  G.  Armstrong. 
Rodney  M.  Armstrong. 
Walter  Armstrong. 

William  J.  Armstrong. 
Ernest  C.  Arnold. 

Manford  F.  Arnold. 

Warren  Clark  Arnold. 
Wellington  Arnold. 

Rex  P.  Arthur. 

Thomas  Ash,  jr. 

Harry  Percy  Ashe. 

Harold  Harrison  Ashley. 
James  R.  Ashley. 

Myron  Mandle  Ashley. 

Fred  Bradbury  Ashworth. 
Benjamin  Leonard  Atwater. 
Anthony  W.  Anb. 

Leo  Vemer  Ault. 

Robert  H.  Austin. 

Jacob  E.  Averbach. 

Walter  L.  Avery. 

Karl  S.  Axtater. 

Frank  A.  Ayer. 

Lorenz  K.  Ayers. 

John  C.  Ayling. 

Charles  W.  Babcock. 

Dan  Babcock. 

Philip  R.  Babcock. 

Harold  K.  Bachelder. 

David  H.  Backus. 

William  Bartlett  Bacon. 
Henry  L.  Badhara. 

Philip  Charles  Baer. 

Paul  F.  Baer. 

Henry  Stuart  Bagley. 

Edgar  W.  Bagnell. 

John  Willard  Bailey. 

Louis  H.  Bailey. 

Patrick  W.  Bailey. 

Frank  B.  Bainbridge. 

John  George  Bainbridge. 
Hilbert  L.  Bair. 

Benjamin  H.  Baird. 

Harry  D.  Baird. 

Lyman  S.  Baird. 

Alton  F.  Baker. 

Edward  D.  Baker. 

Fenton  J.  Baker. 

Hobart  A.  H.  Baker. 

Howell  C.  Baker. 

John  Frederick  Baker. 

John  H.  Baker. 

John  Merrill  Baker. 

Paul  E.  Baker. 

William  F.  Baker. 

Charles  B.  Baldwin. 

Guy  Maynard  Baldwin. 
Raymond  P.  Baldwin. 

Harry  O.  Bales. 


•Continued. 

Max  Balfour. 

Robert  P.  Ball. 

Robert  P.  Ball. 

Waldo  Martin  Ballew. 
Henry  Me.  Bangs. 

Thomas  L.  Barber. 

William  M.  Barbour. 

Francis  G.  Barlow. 

Harold  E.  Bardwell. 

George  Barger. 

Prank  W.  Barnes. 

Ray  A.  Barnes. 

Donald  Grey  Barnhouse. 
William  Barrett. 

Wilson  Barron. 

W.  Earl  Barrows. 

Rutledge  B.  Barry. 

Herbert  B.  Bartholf. 

Dwight  M.  Bartlett. 

Frank  M.  Bartlett. 

George  F.  Bartlett. 

John  P.  Bartlett. 

Malcolm  A.  Bateman. 
Claude  Erman  Bates. 
Edmond  E.  Bates. 

William  P.  Bates. 

Raymond  Manning  Batten. 
B.  B.  Battle. 

Frederick  Lockwood  Baxter. 
Hubert  Eugene  Baxter. 

John  H.  Baxter. 

Thomas  E.  Baxter. 

Bullitt  Harold  Bayless. 
Eugene  B.  Bayley. 

Brover  C.  Bazell. 

William  C.  Bealmear. 

James  D.  Beane. 

Sydney  W.  Beauclerk,  jr. 
Francis  H.  Beaumont. 
William  N.  BeaumonL 
Joseph  E.  Beauton. 

William  H.  Becker. 

Alvah  W.  Beckett. 

Henry  A.  Beck  ley. 

Robert  D.  Bedlinger. 

Cash  C.  Beem. 

John  P.  Beecher. 

Joseph  Dilworth  Beggs. 
Carroll  Y.  Belknap. 

Dan  M.  Bell. 

Frank  P.  Bell. 

Kenneth  Bell. 

Paul  G.  Bellew. 

Alfred  R.  Bellinger. 

Clarence  M.  Bellows. 

George  N.  Belser. 

Alpheus  Cutler. 

Golden  H.  Benefiel. 
Hamilton  Fish  Benjamin. 
Wesley  Benner. 

Alfred  E.  Bennett. 

James  G.  Bennett. 

John  C.  Bennett,  jr. 
Reynolds  Benson. 

Morris  Berman. 

Louis  Boelter  Bernheimer. 
Norman  K.  Berry. 

Richard  B.  Berry. 

William  P.  Berry. 

Rex  S.  Berthelet. 
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First  lieutenants — Continued. 


Ernest  Best. 

Arthur  W.  Betts. 

William  A.  Bevan. 

Belmont  P.  Beverley. 

Allen  W.  Bevin. 

Newton  P.  Bevin. 

Curtis  R.  Bigelow. 

Arthur  M.  Billard. 

L.  Phil  Billard. 

Howard  Binley. 

Allen  T.  Bird,  jr. 

Brooke  G.  Bird. 

William  E.  Birmingham. 
Clayton  L.  Bissell. 

Hugh  Albert  Bivins. 

John  R.  Black. 

Glen  Raymond  Blackburn. 
Thomas  W.  Blackburn. 
William  Jackson  Blackman. 
Edwin  C.  Blackstone. 
Edward  Blair. 

Percy  Alexander  Blair. 
Charles  R.  Blake. 

Joseph  F.  Blake. 

Frederick  T.  Blakeman. 
Merrill  Blanchard. 

George  Bleistein,  jr. 
Rowland  Charles  Blessley. 
Francis  Walter  Bliss. 

Dave  Block. 

Maurice  H.  Blome. 

Omer  J.  Blood. 

Frederick  J.  Blount. 

Maurice  Blumenthal. 

John  B.  Boddie. 

William  F.  Boedker. 
Marshall  S.  Boggs. 

Willis  Arthur  Boggs,  jr. 
Sherman  H.  Boies. 

Charles  Joseph  Boland. 

John  Carlisle  Bollenbacher. 
Herman  V.  Boley. 

Edward  D..  Bolton. 

Prank  William  Bond. 

David  S.  Bondurant. 

Philip  Bongirono. 

Allen  P.  Bonnalie. 

Alfred  B.  Booth. 

Wayne  G.  Borah. 

Chauncy  A.  Border. 

Wendell  E.  Borncamp. 
William  Flarmon  Bostwick. 
Alfred  P.  Bourquardez,  jr. 
.James  M.  Bovard. 

Sidney  J.  V.  Bovey. 
Burnette  O.  Bower. 

Lloyd  Guyton  Bowers. 
Robert  E.  Bowers. 

John  M.  Bowman. 

Thomas  A.  Box, 

Frederick  Bowne,  jr. 

Robert  Bowser. 

William  Henry  Boyce. 

David  G.  Boyd. 

Guy  P.  Boyd. 

Joseph  P.  Boyd. 

Elmer  Eugene  Brackett. 
Jack  Brackett. 

Cecil  H.  Braddick. 


William  L.  Bradfield. 
John  R.  Bradshaw. 
Lawrence  B.  Brady. 
Robert  Elmer  Brady. 
Thomas  Edward  Brady. 
Ellis  J.  Bragg. 

Spencer  Brainard. 

Henry  Albert  Brandtjen. 
Ray  H.  Brannaman. 
Charles  E.  Branshaw. 
Philip  H.  Brass. 

W.  Norman  Bratton. 
Walter  Stewart  Brauns. 
Leonard  Lewis  Bredin. 
Bert  L.  Breed. 

Harry  L.  Brehm. 

Charles  J.  Brennan. 
William  H.  Bretting. 
Leighton  Brewer. 

Scott  R.  Brewer. 

Hugh  Brevster. 

Robert  Berry  Bridge; 
Hugh  Bridgman. 

Elmer  J.  Briggs. 

James  H.  Briggs. 

Louis  M.  Briggs. 

Robert  Moulton  Briggs. 
John  B.  Brittain. 

Paul  S.  Brinsmade. 
Musgrave  W.  Briscoe. 
Thomas  D.  Broad. 

John  N.  Broadlick. 
Arthur  W.  Brock,  jr. 
Albert  LeRoy  Brockway. 
Clarence  Alexander  Brodie. 
Alton  A.  Brody. 

Virgil  Brookhart. 

Guy  W.  Brookhauser. 
John  P.  Brooks. 

Laurence  Loring  Brooks. 
Leverich  V.  V.  Brooks. 
William  H.  Brooks,  jr. 
Lawrence  G.  Brower. 
Abram  Brown. 

Bache  H.  Brown. 

Ben  E.  Brown. 

George  Brown,  jr. 

Glenn  W.  Brown. 

Harry  M.  Brown. 

John  P.  Brown. 

John  F.  Brown,  jr. 
LeRoy  L.  Brown. 

Ogden  Brown. 

Oscar  Brown. 

Paul  D.  Brown, 

Raymond  Clair  Brown. 
Robert  A.  B.  Brown. 
William  A.  Brown. 
William  Labry  Brown. 
William  Vincent  Brown. 
Charles  W.  Browne. 
Irving  K.  Browning. 
Robert  G.  Browning. 

Alex  B.  Bruce. 

Warren  R.  Bruce. 

Moses  M.  Brundidge. 
George  H.  Bryan. 

John  Clifford  Bryan. 
Samuel  S.  Bryan,  jr. 
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First  lieutenants — Continued. 


William  H.  Bryan. 

Harry  A.  Bubb. 

Thomas  S.  Bubier. 
Douglas  R.  Buchahah. 
Malcolm  J.  Buchahah. 
Francis  J.  Buckley. 
Frank  Buckner. 

Offden  Doremus  Budd,  jr, 
Maurice  L.  Buell. 

Floyd  J.  Buffington. 

John  F.  Buffington. 
Warren  H.  Buffum. 
Edward  Buford,  jr. 

W.  Frank  Bull. 

William  H.  Bunkley. 
Orville  Bunnell. 

Byron  Merrill  Burbank. 
Shelden  Day  Burchenal. 
Frits  O.  Burglund. 
Malcolm  C.  Burke. 
William  W.  Burke. 

Karl  F.  Burkhardt. 
Raymond  C.  Burky. 

Sam  Parkes  Burnam. 
Dewitt  Burnett. 

Edwin  M.  Burnett. 
Robert  Burnett. 

Ernest  R.  Burnight. 

John  R.  Burns. 

Byron  T.  Burt,  jr. 

John  F.  Burton. 

Paul  Verdier  Burwell. 
Philip  N.  Bush. 

Adrian  Marion  Butcher. 
Arthur  J.  Butler. 
Chauncey  Wrenn  Butler. 
Edward  E.  Butler. 
Charles  E.  Butner. 
Edward  Butts,  jr. 
Thomas  F.  Butz. 

James  Edward  Byrnes. 
Earl  S.  Cadbury. 
Cornelius  H.  Caddegan. 
John  Julius  Cadot. 

Harry  J.  Cadwalder. 
Loris  V.  Cady. 

George  Albert  Cahill,  jr. 
Matthew  L.  Cahill. 
Hubert  C.  Cain. 

Philip  Lord  Cadwell. 
Robert  M.  Caldwell. 
William  L.  Calkins. 

Jesse  A.  Callahan. 
Lawrence  K.  Callahan. 
Paul  J.  Callan. 

James  J.  Callaway. 
Richard  E.  Callaway. 
Preston  Dixon  Callum. 
Alfred  A.  Camerer. 

Alan  C.  Cameron. 

Ewan  Donald  Cameron. 
Allan  Campbell. 

Douglas  Campbell. 

Colin  Alfred  Campbell. 
David  Shonts  Campbell. 
Eno  Campbell. 

Morton  L.  Campbell. 
Shiras  Campbell. 

William  T.  Campbell. 
Henry  Breenman  Canda. 


Bernard  M.  Cane. 

B.  Drummond  Cannon. 
Benjamin  H.  Cappe. 

James  William  Cantwell,  jr. 
James  Carey. 

Maurice  Jackson  Carey. 
Joseph  Lewis  Carll. 

Gustave  J.  Carlson. 

Harry  P.  Carlton. 

Harry  B.  Carney. 

James  Vance  Carpenter. 

Jay  I.  Carpenter. 

Russell  H.  Carpenter. 

James  F.  Carr. 

Joseph  Henry  Carr. 

Isaac  B.  Carrico. 

Robert  M.  Carrigan. 

Cabell  Carrington. 

Franklin  O.  Carroll. 

Thomas  Carroll. 

William  F.  Carroll. 

William  Evan  Carroon,  jr. 
Louis  L.  Carruthers. 

Charles  H.  Carstairs. 
Champe  G.  Carter. 

Matthew  B.  Carter,  jr. 
Michael  G.  Carter. 

Roy  C.  Carter. 

William  Henry  Carthy. 
Leland  M.  Carvers. 

Edgar  R.  Case. 

Lyman  E.  Case. 

Wilfred  V.  Casgrain. 

James  A.  Cashman. 

Thomas  G.  Cassady. 

Daniel  W.  Cassard. 

Andrew  Toy  Cassell. 
Harvard  D.  Castle. 

John  R.  Castleman. 

Robert  Z.  Cates,  jr. 

Jay  H.  Cather. 

Lawrence  E.  Cauffman. 

John  H.  Caufield. 

Charles  B.  Caughlin. 

Frank  W.  Cawthon. 

William  F.  Center. 

Walter  Chalaire. 

William  W.  Chalmers. 
Arthur  Newell  Chamberlin. 
Martin  Townsend. 

Noel  Chamberlin. 

Willard  J.  Chamberlin. 

Reed  M.  Chambers. 

Stewart  M.  Chambers. 

Harry  A.  Chandler. 

Lane  T.  Chandler. 

Allison  H.  Chapin. 

Frederick  Joseph  Chapin. 
Harry  Gardiner  Chapin. 
Roger  Fiske  Chapin. 

Asel  B.  Chapman. 

George  H.  Chapman. 

Max  Chapman. 

William  Vincent  Chapman. 
Alfred  H.  Chappell. 

William  W.  Charles. 

Charles  S.  Chase,  3d. 
Christopher  Arthur  Cheney. 
Claire  L.  Chennault. 
Galloway  C.  Cheston. 


10 


First  lieutenants — Continued. 


Radcliffe  Cheston,  jr. 

Clinton  Hammond  Chilson. 
James  Arthur  Christie. 

John  Griffin  Carlisle  Christie. 
Frederick  F.  Christine. 
George  Moffitt  Chritzman. 

Lee  Albert  Christy. 

Heyliger  Church. 

Stephen  T,  Claflin. 

Algernon  R.  Clapp. 

Frederick  Mortimer  Clapp. 
Howard  R.  Clapp. 

Arthur  L.  Clark. 

Birge  M.  Clark. 

Carl  K.  Clark. 

Charles  Lee  Clark. 

Ernest  Clark. 

George  Sawyer  Clark. 

Harold  A.  Clark. 

Holland  R.  Clark. 

James  Cameron  Clark. 

John  Martin  Clark. 

Leland  V.  Clark. 

Maurice  Clark. 

Ralph  G.  Clark. 

Roger  P.  Clark. 

Ulmer  J.  Clark. 

William  Alexander  Clark,  jr. 
Alexander  FI.  Clarke. 

Carl  P.  Clarke. 

John  Robb  Clarke. 

Powhatan  H.  Clarke. 

Sheldon  V.  Clarke. 

William  S.  Clarke. 

Cyrus  B.  Clarkson. 

Albert  Joshua  Clayton. 

John  H.  Clayton. 

James  D.  Clearwater. 

Maurice  G.  Cleary. 

Q.  Van  Clemens. 

Stephen  Merrell  Clement. 
William  T.  Clements. 

Albert  G.  Clifford. 

Charles  Kenneth  Clinton. 
Harry  B.  Close. 

John  B.  Cluley. 

Edmund  A.  Clune. 

John  Franklin  Coates. 
Cleveland  Cobb. 

Edgar  E.  Cobb. 

Paul  L.  Coble. 

Emory  E.  Cochran. 

Fielding  B.  Cochran. 

Robert  J.  Cochran. 

Charles  R.  Codman,  2d. 
Joseph  .T.  Cody. 

Rector  C.  Coffee. 

Daniel  B.  Cogswell. 

Harold  Cohen. 

Rosser  Johnson  Coke. 

Herbert  B.  Colburn. 

Charles  Rockwell  Cole. 
Chester  Abram  Cole. 

Orville  T.  Colby. 

Robert  L.  Cole. 

DeWitt  Coleman,  jr. 

James  H.  Coleman. 

James  I.  Coleman. 

Richard  R.  Coleman. 

Wallace  A.  Coleman. 

Wiley  L.  Coleman. 


William  Abbitt  Coleman. 
John  Graham  Colgan. 
Kenneth  C.  Collins. 

Richard  Donald  Collins. 
Russell  E.  Collins. 

Arthur  W.  Colton. 

Edward  Theodore  Comegys. 
George  M.  Comey. 

Herbert  G.  Comstock. 
William  M.  Conant,  jr. 
Conn  L.  Conder. 

Kenneth  Hamilton  Condit. 
.7.  Carroll  Cone. 

Walter  Eager  Conklin. 
Francis  A.  Connolly, 

John  A.  Connell,  jr. 
Francis  James  Connelly. 
William  B.  Conner,  jr. 
Herbert  Angus  Conners. 
Harvey  Conover. 

Charles  Conrad. 

Lawrence  L.  Conrad. 

Rob  Roy  Converse. 

Byron  G.  Cook. 

Charles  Christian  Cook. 
Everett  R.  Cook. 

Lawrence  E.  Cook. 

Louis  Raymond  Cook. 
Philip  Page  Cook. 

Hamilton  Coolidge. 

Alfred  C.  Cooper. 

Arnold  Dinsmore  Cooper. 
Charles  W.  Cooper. 

Leslie  B.  Cooper. 

M.  C.  Cooper. 

Conox  Coppinger. 

Frank  N.  Cordner. 

Vernon  G.  Corkins. 

Duane  D.  Corning. 

Paul  R.  Corner. 

Flenry  Corse,  jr. 

Bolton  L.  Corson. 

James  Francis  Costello. 
John  Moore  Costello. 

Quest  C.  Couch. 

William  S.  Cousins. 

John  C.  Cowan. 

William  Barnett. 

John  Rollin  Cowgill. 

Lester  B.  Cowgill. 

Robert  N.  Cowhan. 

Harland  H.  Cowle. 

Eugene  R.  Cowles. 

Francis  W.  Cowles. 

Frank  W.  Cox. 

Paul  S.  Cox. 

Sull  Ross  Cox. 

Wesley  R.  Cox. 

Arthur  J.  Coyle. 

Jesse  A.  Crafton. 

Alexander  M.  Craig. 

Edwin  P.  Craig. 

Thomas  J.  Craig. 

Walter  O.  Cralle. 

Joseph  Mason  Cramer. 
Winfield  Roger  Crandall. 
John  D.  Craven. 

Edgar  A.  Craver. 

Chester  T.  Crawford. 

Daniel  Crawford. 

George  M.  Crawford. 
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First  lieutenants — Continued. 


Jefferson  V.  Crawford. 

Jesse  Orrin  Creech. 

William  W.  Crehoe,  jr. 

Neal  Creighton. 

William  J.  Creighton. 

Floyd  D.  Crim. 

Frank  E.  Crimmins. 

William  Neville  Crisler. 
Edward  M.  Cronin. 

Neil  J.  Cronin. 

Maurice  W.  Crook. 

George  L.  Crosson. 

William  S.  Crow. 

Samuel  Lemon  Crumay. 
Harry  C.  Crumb. 

Albert  A.  Crumley. 

Roger  Logan  Cud  worth. 
Henry  Strong  Culp. 

Howard  Paul  Culver. 
Bernard  Cummings. 

Edward  Henry  Cumpston,  jr. 
George  Andrew  Cunningham. 
Kenneth  M.  Cunningham. 
Walter  P.  Cunningham. 

Joyes  Curd. 

Joseph  R.  Curl. 

Martin  L.  Curley,  jr. 

Arthur  R.  Curphey. 

Irby  R.  Curry. 

John  J.  Curtin. 

Edward  P.  Curtis. 

Emmett  Le  Roy  Curtis. 
David  D.  Cushman. 

Harold  S.  Cutler. 

Sewall  Cutler. 

Edward  B.  Cutter, 

Charles  Weed  Cutting. 

Leon  Cygon. 

Myran  J.  Czarniecki. 
Alexander  L.  Dada,  jr. 

Robert  Frost  Daggett. 

Homer  W.  Dahringer. 

Thomas  L.  Daily. 

Herbert  Aloysius  Daly. 

Carl  W.  Dammann. 

George  Green  Damon. 

William  I.  Daniell. 

Alexander  L.  Darby. 

John  H.  Darnell. 

Martin  M.  Daugherty. 

Phil  E.  Davant. 

Carlton  P.  Davenport, 

Oliver  R.  Daves. 

Frank  G.  Davidson. 

Gilford  C.  Davidson. 

John  C.  Davidson. 

Wilbur  L.  Davidson. 

Chase  H.  Davis. 

Henry  K.  B.  Davis,  jr. 

James  Raukin  Davis. 

John  Williams  Davis. 
Lawrence  A.  Davis. 

Raymond  E.  Davis. 

Richard  Stanley  Davis, 
Theodore  P.  Davis. 

Walter  C.  Davis. 

William  Reede  Davis. 

Robert  B.  Dawkins,  jr. 

Athol  Arch  Dawson. 
Benjamin  F.  Dawson. 


Joseph  M.  Dawson. 

Leo  H.  Dawson. 

Thomas  L.  Dawson. 

Frank  R.  Day. 

Robin  A.  Day. 

Edwin  Joy  Dayton. 

Ralph  A.  Deacon. 

Edward  E.  Dean. 

John  Dean. 

Russell  Stewart  Dean. 

William  J.  Dean. 

Charles  N.  Deatherage,  jr. 
Kenneth  Decker. 

William  Fulton  Deering. 

Mark  A.  Delibaugh. 

John  Deforrest. 

George  C.  De  Goyler. 

George  H.  De  Kay. 

LeRoy  Berghaus  Cyril  Delaney, 
Matthew  W.  Delgandio. 

George  A.  Delhomme. 

George  William  De  Lisle. 
Albert  F.  De  Loney. 

Claude  H.  De  Lorraine. 

Robert  Kirtland  Demarest. 
Henry  L.  Doming. 

Loren  W.  de  Motte. 

Clyde  G.  Dennis. 

Eugene  T.  Dennis. 

John  Francis  Denis. 

Velpeau  C.  Denton. 

Lloyd  Matthews. 

Leonard  J.  Desson. 

Walter  George  De  Steigner. 
Jean  De  St.  Mart. 

Charles  P.  Devine. 

John  M.  Devoe. 

Lawrence  Sidney  Devos. 

Lewis  A.  De  Vore. 

John  C.  Dewey,  jr, 

C.  Joseph  Dexter. 

Ayden  A.  Dibble. 

Raymond  S.  Dickinson. 

Robert  W.  Dickenson. 

Frank  A.  Dickman. 

Charles  M.  Dickson. 

Willis  A.  Diekema. 

Philip  Dietz. 

Harry  .1.  Dlller. 

John  James  Dillon. 

Raymond  P.  Dillon. 

Harry  Arden  Dinger. 

.Jean  T.  Dinger. 

Robert  N.  Dippy. 

Frank  A.  Dison. 

John  W.  Dissette. 

G.  Givens  Dixon. 

John  F.  Dixon,  jr. 

Richard  H.  Dixon. 

Thomas  Danforth. 

William  W.  Dixon. 

Herbert  C.  Dobbs,  jr. 

Thomas  A.  J.  Dockweiler, 
Maurice  R.  Dodd. 

Gordon  Dodge. 

William  T^.  Doetjen. 

John  Dolan. 

Charles  R.  D’Olive. 

John  S.  Donaldson. 
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First  lieutenants — Continued. 


Robert  W.  Donaldson. 
Edmund  A.  Donnan. 

Guy  F.  Donohoe. 

Edward  Donovan. 

Joseph  D.  Donovan. 
Robert  L.  Donze. 

William  T.  Doran. 

Charles  O.  Dost. 

Frank  Langdon  Doty. 
Felix  D.  Doiibleday. 
Edwin  V.  Dougherty,  jr. 
Kingman  Douglas. 
William  H.  Douglass. 
John  G.  Dowling. 

George  E.  Downe. 

Godfrey  K.  Downer. 
Benjamin  F.  Downing. 
Samuel  K.  Downing. 
Norton  Downs,  jr. 

Edward  T.  Doyle. 

H.  B.  Doyle. 

Patrick  James  Doyle. 
Victor  Hugo  Doyle. 

Alonzo  M.  Drake. 

Joseph  W.  Drake. 

George  Lester  Draper. 
Harry  Coleman  Drayton. 
John  Morris  Drescher. 
Charles  W.  Drew. 

Lionel  E.  Drew. 

William  R.  Drexel. 

Frank  Camm  Drummond. 
Ralph  Dryden. 

Richard  Bache  Duane. 
Arthur  Mason  Du  Bois. 
Clayton  Du  Bosque. 
Theron  S.  Duby. 

Arthur  William  Duckstein. 
Charles  S.  Dnddleston. 
Prank  Barclay  Dudley. 
Lyman  O.  Dudley. 

Paul  Stuart  Duenweg. 
Bererley  Duer. 

Felix  H.  Duffy. 

James  W.  Duffy. 

William  E.  Dugan,  jr. 
Herbert  P.  Duggan. 

Quilla  C.  Duke. 

John  H.  Dumas. 

John  B.  Dunbar. 

Louis  Smith  Dunbar. 
Andrew  C.  Duncan. 

Fred  S.  Dunn,  jr. 

George  Garrett  Dunn,  jr, 
James  D.  Dunn. 

Ray  A.  Dunn. 

William  J.  Dunn,  jr. 
Julien  B.  Dupuy. 

Elliott  Durand,  jr. 
Reginald  Wright  Durant. 
Francis  L.  Durk. 

George  Raymond  Durkee. 
William  B.  Durrett. 

James  Florence  Dwan. 
Geoffrey  J.  Dwyer. 

George  St.  Clair  Dyer. 
Glen  W.  Earhart. 

Guy  C.  Earl. 


Murray  Earle. 

John  H.  East. 

Edmund  Easters. 

Joseph  Eastman. 

St.  John  L.  Eaton. 

Paul  W.  Eaton. 

Warren  E.  Eaton. 

Herbert  E.  Eckart. 

Samuel  Baltz  Eckert. 

Harold  Henderson  Edgar. 
Stuart  E.  Edgar. 

Robert  E.  Edmisson. 

Brooke  Edwards. 

Chester  H.  Edwards. 
Frederick  Earle  Edwards. 
James  L.  Edwards. 

John  R.  Edwards. 

John  Winthrop  Edwards. 
Joseph  S.  Edwards. 

Lester  D.  Egbert. 

Frederick  I.  Eglin. 

Charles  P.  Eich. 

Theodore  Einig. 

Joseph  A.  Eldridge. 

Douglass  S.  Elliott. 

Edward  Elliott. 

George  L.  Elliott. 

John  J.  Elliott. 

John  S.  Elliott. 

John  S.  Elliott. 

John  W.  Elliott. 

Robert  P.  Elliott. 

Stuart  E.  Elliott. 

Arthur  R.  Ellis. 

Daniel  Eric  Ellis. 

Henry  Romer  Ellis. 

Hugh  C.  Ellis. 

Lee  E.  Ellis. 

Lyman  R.  Ellis. 

Richard  W.  Ellis. 

Robert  Edmonston  Ellis. 
Robert  H.  Ellis. 

Walker  M.  Ellis. 

Frank  Van  Patten  Ellsworth, 
Oris  Petty  Embleton. 

Wilbur  T.  Emerson. 

Herbert  E.  Emery. 

Glenn  L.  Emmons. 

Gordon  B.  Enders. 

William  E.  Engel. 

Harold  Engelbrekt. 

George  Engelhart. 

Walter  Joseph  Enflght. 
Charles  E.  Ensign. 

Sam  G.  Epstein. 

Carl  B.  Erck. 

Harry  A.  Erickson. 

George  Lemuel  Erwin,  jr. 
William  P.  Erwin. 

Herman  B.  Esselen. 

Harry  W.  Essley. 

Edgaer  E.  Esslinger. 
Benjamin  W.  Estabrook. 
Merrick  G.  Estabrook. 

J.  Dickinson  Este. 

Raymond  N.  Estey. 

Frank  Sexton  Estill. 

Joe  Garner  Estill,  jr. 

Charles  Thomas  Evans. 
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First  lieutenants — Continued. 


Elisha  E.  Evans. 

Floyd  E.  Evans. 

Frank  Evans. 

Frank  Edward  Evans. 

Harold  Evans. 

Junius  Hazeldean  Evans. 

Steele  Evans. 

Thomas  Roy  Evans. 

William  Henry  Evans. 

William  B.  Everett. 

John  E.  Ewell. 

Oscar  Ross  Ewing. 

Walter  L.  Ewing. 

John  D.  Eylers. 

George  W.  Eypper. 

Paul  I.  Fagan. 

Harry  C.  Fair. 

James  C.  Fair. 

John  T.  Fairall. 

Muir  S.  Fairchild. 

Norm.an  Falcomer,  jr. 

Frederick  Ferdinand  Falk. 

Mervyn  F.  Falk. 

Stanley  Fargo. 

Marion  A.  Farmer. 

William  E.  Farnell. 

Joseph  N.  Farnham. 

Thomas  H.  Farnsworth. 

William  Oliver  Farnsworth. 

Robert  James  Farnum. 

Arthur  D.  Farquhar. 

Frank  R.  Farr. 

Marcus  Stults  Farr. 

John  Chipman  Farrar. 

Cedric  E.  Fauntleroy. 

Roscoe  Fawcett. 

Fred  Feasel. 

James  A.  Fee. 

Auentin  Field  Feitner. 

Louis  A.  Felder. 

Carl  T.  Felker. 

Nelson  Fell. 

James  Briggs  Felton. 

Powel  Fenton. 

Edgar  T.  Ferguson. 

Elijah  P.  Ferguson. 

George  Maurice  Ferguson. 

Harry  C.  Ferguson. 

William  Ferguson. 

Leslie  Alexander  Joseph  Fernandez. 
Edward  L.  Fernsten. 

Leo  C.  Ferrenbach. 

Eugene  M.  J.  Ferris. 

William  R.  Ferris. 

Jay  R.  Ferry. 

Oliver  S.  Ferson. 

Roy  R.  Fetterhoff. 

Rex  E.  Field. 

William  B.  Osgood  Field. 

Henry  W.  Fielder. 

Earl  Nelson  Findley. 

Harry  S.  Finkenstaedt. 

Ernest  A.  Fischer. 

George  F.  Fish. 

Herbert  H.  Fish,  jr. 

Irvin  W.  Fish. 

Harry  O.  Fishel. 

Edward  C.  Fisher. 

Frank  William  Fisher. 


George  F.  Fisher. 

John  J.  Fisher. 

Robert  T.  Fisher. 

James  Kennett  Fisk. 
Charles  Henry  Fiske,  jr. 
Gardiner  H.  Fiske. 

William  Vernon  Fiske. 
Edward  Charles  Fisler. 
William  P.  Fitch. 

John  J.  Fitzgerald. 

Kirby  Fitzpatrick. 

P.  W.  Fitzpatrick. 

Wm.  H.  Fitzpatrick,  jr 
Frank  F.  Fitzimons. 

Samuel  G.  Fitzimmons 
Thomas  A.  Flaherty. 
Frederick  W.  Flake. 

George  S.  Flanders. 

Henry  T.  Fleitmann. 

.Tames  Craige  Fleming. 

John  C.  Fleming. 

Charles  Magoris  Flett. 
William  A.  Flinn. 

Richard  E.  Flood. 

Erasmue  A.  Florian. 

Charles  Henry  Florian,  jr. 
George  O.  Floyd. 

Roy  R.  Floyd-Jones. 

Lee  Alphonso  Folger. 

Hugh  Fontaine. 

Kenneth  M.  Foot. 

.John  M.  Foote. 

Christopher  W.  Ford. 

Tod  Ford,  jr. 

Harold  Baldwin  Forman. 
William  J.  Fors. 

Arthur  Lee  Foster. 

Arthur  P.  Poster. 

Francis  B.  Foster. 
Frederick  V.  Foster. 

Joseph  N.  Pouchard. 

Walter  L.  Poulke. 

William  Edward  Foust. 
Charles  W.  Fowler. 

Robert  L.  Fowler,  jr. 
Thomas  Fowler. 

Joseph  William  Fowler,  jr, 
Alanson  Gibbs  Pox. 

Joseph  Mickle  Fox. 
.Raymond  F.  Pox. 

William  A.  Fox. 

William  J.  Poy. 

.Tohn  Frakes. 

Charles  W.  France. 

.Tames  W.  Francis,  jr. 
George  S.  Frank. 

Harold  P.  Prank. 

Jilton  L.  Frank. 

Rufford  Davis  Franklin. 
Alexander  H.  Fraser. 

Prank  D.  Frazier. 

G.  Harrison  Frazier,  jr. 
George  Bence  Fredell. 
Harry  B.  Freeman. 

.Tesse  Knox  Freeman. 
Harold  S.  French. 

Howard  W.  French. 

James  F.  Prenzel. 

William  Frew. 
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John  W.  Frewer. 

Newt  Prey. 

Paul  E.  Frey  dig. 

Childs  Frick. 

Harry  B.  Friedman. 

Oliver  H.  Friedrich. 
Waldemar  Hans  Fries. 
Emanuel  Fritz. 

Donald  G.  Frost. 

Henry  B.  Frost. 

John  Frost. 

Robert  C.  Frost. 

Newton  S.  Prothingham. 
Carl  B,  Fry. 

Clarence  H.  Fry. 

G.  Kenneth  Fry. 

Jess  F>y,  jr. 

Edmund  Bailey  Frye,  jr, 
William  A.  Frye. 

John  Oscar  Fuchs. 

Earl  B.  Fuller. 

Ira  Ford  Fuller. 

Roswell  H.  Fuller. 

Thomas  J.  D.  Fiill-^r,  Jr, 
James  Bard  Funk. 

Allen  J.  Furlow. 

Rudolph  L.  Gaalaas. 

John  M.  Gaddis. 

Thomas  A.  Gabel. 

Axel  Christian  Pharo  Gagge, 
Samuel  P.  Gaillard. 

Albert  B.  Gaines,  jr. 

Charles  C.  Gaines. 

Edmund  P.  Gaines. 

Francis  S.  Gaines. 

Guy  H.  Gale. 

Ira  W.  Galehouse. 

T.  Ross  Galey. 

Augustus  J.  P.  Gallagher, 
John  J.  Gallagher. 

Thomas  J.  Gallagher. 

Albert  Gallatin. 

Harry  D.  Galiher. 

Harold  Marcellus  Gallop. 
Lewis  G.  Galloway. 

John  M.  Galt. 

Albert  E.  Galvin. 

Franc  J.  Gardner. 

Robert  H.  Gardner. 

Raynor  Garey. 

Royal  G.  Garman. 

Alexander  L.  Garred. 

Ray  William  Garretson. 
Claude  S.  Barrett. 

Pearson  B.  Garrett. 

Herbert  Rushforth  Garside. 
Hugh  A.  Garvie. 

Cyrus  J.  Gatton. 

Roland  J.  Gaupel. 

Jeff  D.  Gautier. 

Bradley  J.  Gaylord. 

James  Aloysius  Geehan. 
Walter  R.  Gehan. 

William  D.  Geiger. 

Louis  Charles  Geisendorf. 
Walter  Geldard. 

Harold  H.  George. 

John  G.  George. 

Walter  S.  George. 


John  R.  Geraghty. 

Michael  Lawrence  Gerlowski, 
Lorenzo  T.  Getty. 

Kenneth  I.  Ghormley. 
Augustus  G.  Gibbs. 

A.  Wallace  Gibson. 

Austin  E.  Gibson. 

Earl  L.  Gibson. 

Edmund  Hannon  Gibson. 
Martin  Carl  Biesecke. 
Lawrence  W.  Gifford. 
Clarence  J.  Gilbert. 

Frederick  B.  Gilbert. 

Howell  Gilbert. 

Lester  Frederick  Gilbert. 
John  W.  S.  Gilchrist. 

Charles  Russell  Gildersleeve. 
Harold  H.  Gile. 

Benjamin  P.  Giles. 

Hugh  Burgess  Giles. 

Clarence  S.  Gill. 

Franklin  Worth  Gilland. 
Frank  E.  Gillett. 

Harold  L.  Gillette. 

Prank  P.  Gillick. 

James  M.  Gillin. 

John  Guy  Gilpatric. 

Alfred  Gimm. 

Ernest  A.  Girous. 

William  Harrison  Gives. 
George  H.  Glade,  jr. 

Harold  A.  Gleason. 

George  P.  Glenn. 

Edward  Gilk, 

Wallace  W.  Glosser. 

John  L.  Glover. 

John  M.  Goad. 

Louis  K.  Gojlman. 

Herbert  Godwin. 

John  B.  Golden. 

William  T.  Goldsborough. 
Alvin  C.  Goodale. 

Prank  W.  Goodale. 

Rufus  K.  Goodenow,  jr.  . 
John  James  Goodfellow,  jr. 
\\eston  W.  Goodnow. 

Joseph  Edwards  Goodrich, 
John  Hamlin  Gordon. 

Joseph  H.  Gordon. 

Samuel  Cottrell  Gordon. 
Aidan  J.  Gorman. 

Ivan  Alexis. 

John  H.  Gose,  jr. 

Oliver  P.  Gothlin. 

William  Ford  Goulding. 
Lawrence  Gourlay. 

Arthur  C.  Guoy. 

George  Gowan. 

Ralph  Daniel  Grade. 

Arthur  Walter  Graef. 

James  R.  Graham. 

Palmer  H.  Graham. 

William  Richard  Graham. 
Bruce  E.  Granger. 

Alfred  A.  Grant. 

Frederic  James  Grant. 
William  Daniel  Grant. 

Guy  Everett  Grantham. 
Charles  Marshall  Gravatt. 
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Thomas  E.  Graves. 
Alexander  B.  Gray. 
Chesleigh  Gray. 

Prank  M.  Gray. 

Samuel  William  Gray. 
William  Andrew  Gray. 
Willis  N.  Gray. 

Harry  L.  Greaves. 

M.  Edwin  Green. 

Guy  W.  Green. 

Horace  Green. 

Paul  E.  Green. 

Carl  P.  Greene. 

Gardiner  P.  Greene. 
Herbert  T.  Greene. 

Paul  S.  Greene. 

William  Greene. 

William  J.  Greene. 

Wendell  G.  Greening. 
Barry  T.  Grenwell. 

John  H.  Greenwood. 

James  Frank  Greer. 

David  Gregg. 

Clifford  E.  Gregory. 

Julius  E.  Gregory. 

Walter  H.  Grein. 

Edwards  Harold  Greist. 
Carlos  Ernest  Grevemberg. 
Charles  G.  Grey. 

George  Valentine  Grey. 
John  M.  Grider. 

Leo  James  Griffin. 

Kenneth  E.  Griffith. 

Wybro  B.  Griffiths. 

August  Louis  Grimme. 
William  E.  Grimmer,  jr. 
John  K.  Grisard. 

James  L.  Grisham. 

Isaac  M.  Griswold. 

Sydney  Gross. 

Carl  Grosse. 

Edward  Grotecloss,  jr. 
George  Gerald  Grupe. 
Gerveys  Grylls. 

Oscar  Jay  Gude,  jr. 

Horace  Moss  Guilbert. 
Sidney  Theodore  Guild. 
Arthur  G.  Guilbert. 

Thomas  Hugh  Gullic. 
Charles  Gullick. 

Carl  C.  Gulliver. 

Andre  A.  H.  Gundelach. 
Malcolm  B.  Gunn. 

George  Guppy. 

Charles  L.  Gustafson. 
Murray  K.  Guthrie. 

Arthur  Gwynne. 

George  Hill  Gwinn. 
Chauncey  Hackett. 

Prank  D.  Hackett. 

William  H.  Y.  Hackett. 
Edward  A.  Hadeen. 

Edwin  B.  Hagerty. 
Emanuel  Hahn. 

Edward  M.  Haight. 

James  P.  Haight. 

Silas  Haight. 

William  A.  Haile,  jr. 

Henry  T.  Hale. 


Herbert  D.  Hale. 

James  Hale. 

William  P.  Haley. 

Charles  Ward  Hall,  jr. 
Clarence  Earl  Hall. 

H.  Russell  Hall. 

James  G.  Hall. 

James  H.  Hall. 

Oliver  J.  Hall. 

Ray  W.  Hall. 

Russell  F.  Hall. 

William  C.  Hall. 

Samuel  R.  Halley. 

William  Marquette  Halley. 
Prank  L.  Halls. 

George  H.  Halpin. 

Joseph  Gains  Halsey. 

John  A.  Hambelton. 
Francis  Marion  Hamblett. 
Edward  Buck  Hamer. 

John  E.  Hamilton. 

Warren  M.  Hamilton. 
William  Willard  Hamilton. 
Clarence  Bray  Hammond. 
David  Q.  Hammond. 
Lowell  W.  Hammond. 
William  C.  Hammond. 

John  K.  Hampton. 
Grenville  L.  Hancock. 
Cortlandt  W.  Handy. 

Carl  W.  Haner. 

Harold  F.  Hanes. 

Wayman  Haney. 

James  P.  Hanley,  jr. 
Thomas  J.  Hanley. 

Richard  Clare  Hanna. 

John  M.  Hansell. 

Oliver  Benjamin  Hanson. 
James  R.  Hardendorf. 
Lorraine  G.  Flardin. 
Temple  P.  Hardin. 

Frank  E.  Harding. 

Harry  V.  Harding. 

Lowell  Shuster  Harding. 
Eugene  J.  Hardy. 

Henry  P.  Hare. 

Harry  H.  Harkins. 

Samuel  W.  Harkins,  jr. 
John  Robert  Harman. 

John  P.  Harn. 

Morris  H.  Harney. 

Charles  E.  Harp. 

R.  H.  Harper. 

Donald  D.  Harries. 

Robert  C.  Harrington. 
Anthony  Byron  Harris. 
Don  Ryan  Harris. 

Edward  Otto  Harrs. 

Harold  D.  Flarris. 

R.  F.  Harris. 

Raymond  Lee  Harris. 

Roy  D.  Harris. 

Mitchell  Harrison. 
Randolph  Harrison. 

Lester  S.  Harter. 

John  D.  Hartigan. 

Harry  B.  Hartman. 

Ralph  L.  Hartman. 

Hugh  Hartshorne,  jr. 
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First  lieutenants — Continued. 


Henry  Hax  Hartwig. 

Earl  M.  Harvey. 

George  Washington  Harvey. 
Lloyd  Leon  Harvey. 

Otis  L.  Harvey. 

Barney  M.  Harwood. 

Joseph  F.  Haskins. 

Elmer  R.  Haslett. 

Ali  Hassan,  jr. 

Philip  E.  Hassinger. 
Edmund  A.  Hastings. 
Wendell  M.  Haugh. 

Lauritz  G.  Haugen. 

Stanley  F.  Hauser. 

Percy  W.  Havenstein. 

Willis  B.  Haviland. 

Albert  R.  Hawn. 

Fred  E.  Hayes. 

John  B.  Hayes. 

Roy  Webster  Hayes. 
Maurice  Eugene  Hays. 
Charles  L.  Hayward, 

John  M.  Hayward. 

William  Albert  Hayward. 
Jerry  Morris  Hazen. 
Marshall  Headle. 

John  P.  Healey. 

Frank  D.  Healy. 

Harold  H.  Healy. 

Ledru  R.  Healy. 

Charles  L.  Heater. 

Milton  Earl  Heck. 

Roy  J.  Heffner. 

William  M.  Heftye. 

Warren  B.  Heilman. 

John  Heimberger. 

Carl  F.  Heinrichs. 

Waldo  H.  Heinrichs. 
Augreou  G.  Heinshon. 
Horace  N.  Heisen. 

Frederick  W.  Hellenberg. 
George  Barrington  Helmle. 
Willis  D.  Helms. 

Lawrence  Hemenway. 
Warren  Henderson. 

Adolph  Hendricks. 

Sypret  W.  Hendrick. 

Frank  C.  Hendry. 

Harold  B.  Henley. 

Ernest  N.  Henley. 

Charles  Kent  Henninger. 
Walter  Bernard  Henretty. 
Chai'les  Arthur  Henry. 
William  H.  Henry. 

George  W.  Henyan. 

Thomas  J.  Herbert. 

John  A.  Herlihy. 

John  Peter  Hermes. 

Theron  B.  Hermes. 

James  Pollock  Herndon. 
Mark  L.  Herron. 

James  P.  Herron. 

Ben  Currier  Herschfield. 
George  F.  Hersey. 

Henry  Beaumont  Hertz. 
Cecil  Hewitt. 

Leland  R.  Hewitt. 

Charles  L.  Heyniger. 
Vincent  E.  Heywood. 


Otto  Y.  Heywood. 

Daniel  F.  B.  Hickey. 
Walter  F.  Higbee. 

William  H.  Higginbotham. 
Joseph  Thomas  Higgins. 
Stanton  Higgins. 

James  Allan  Higgs,  jr. 
Charles  A.  Hill. 

Curtis  L.  Hill. 

Kenneth  P.  Hill. 

Lon  C.  Hill,  jr. 

Maurice  M.  Hill. 

Maury  Hill. 

Robert  E.  Hill. 

Willard  D.  Hill. 

Thomas  Jones  Hilliard. 
Thomas  H.  Hiltz. 

Robert  W.  Hinds. 

Virgil  Hine. 

Edward  Hinman,  jr. 

George  W.  Hinman. 

Harold  B.  Hinton. 

John  Albert  Hitchens. 

Earl  S.  Hoag. 

Elbert  C.  H.  Hoag. 

G.  G.  Hoagland. 

Edward  H.  Hobbs,  jr. 
Warren  T.  Hobbs. 

Eric  L.  Hodge. 

Marvin  C.  Hodges. 

Alvin  Clarence  Hoddick. 
Gouverneur  Hoes. 

William  A.  Hoeveler,  jr. 
William  Henry  Hoff. 
Albert  L.  Hoffman. 

John  S.  Hoffmann. 

Ross  V.  Hoffman 
Harry  Cecil  Hogan. 
Wallace  Hoggson. 

Alander  F.  mgland. 
Kenneth  H.  Holden. 
Lansing  C.  Holden. 

Dean  Hole. 

Harvard  F.  Hollander. 
Emil  W.  Holinger. 

Percy  N.  Hollowell. 

Arthur  J.  Holman. 

Beverly  W.  Holmes. 

Louis  L.  Holmes. 
McPherson  Holt. 

William  S.  Holt. 

Harold  F.  Holtz. 

Parr  Hooper. 

Thornton  D.  Hooper. 
Lawrence  E.  Hoover. 
William  J.  Hoover. 

Amos  Lawrence  Hopkins, 
Ralph  E.  Hopkins. 

Bruce  C.  Hopper. 

Melchior  Hay  Horn. 

Galen  B.  Horner. 

Meyers  B.  Horner. 

Charles  M.  Norton. 

Elwood  Horton. 

Frederick  W.  Horton. 
Harvey  F.  Houck. 

James  Hough. 

Henry  Seymour  Houghton. 
Robert  S.  Houston. 

Justus  A.  Hovey. 
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First  lieutenants — Continued. 


Edward  P.  Howard. 
George  F.  Howard. 

Sidney  Goe  Howard. 
Everett  F.  Howarth. 
Austin  Alonzo  Howe. 
David  Willard  Howe. 
Jesse  B,  Howe. 

Merle  H.  Elowe. 

Roy  W.  Howell. 

Sidney  lerne  Howell. 
Robert  Denny  Hoyt. 
Gilvie  Hubbard. 

Theodore  IT.  Hubbard. 
Sherwood  Hubbell. 
William  C.  Hubbell. 
Edward  Wilcox  Huber. 
William  Childs  Huber. 
George  H.  Hubner. 

Donald  Hudson. 

Henry  B.  Hudson. 

James  L.  Hudson. 

Earl  C.  Hughes. 

George  P.  Hughes. 

Gerard  H.  Hughes. 

Harry  Franklin  Hughes. 
Joseph  W.  Hughes. 
Thomas  J.  Hughes. 

Paul  Harper  Hughey. 
Norman  M.  Hu  lings. 

Alan  P.  Hume. 

Charles  Earle  Humphrey. 
Edgar  Norman  Hunt. 
Jason  S.  Hunt. 

Wesley  Jackson  Hunt. 
Frank  O’D.  Hunter.. 
Leland  C.  Hurd. 

Edward  Hurst. 

Leroy  E.  Hussell. 

Roland  Ludington  Hustls, 
Benjamin  B.  Hutchins. 
James  T.  Hutchinson. 
Clarence  E.  Hyde. 

Nelson  C.  Hyde. 

Kenneth  Rayner  Hyman. 
Harold  Devillo  Hynds. 
Fred  J.  Icenhower. 

Jerry  Thomas  Illich. 

Paul  Peter  Immel. 

Roland  T.  Ingels. 

Clayton  Coskey  IngersolL 
Edward  Ingersoll. 

Joseph  Edmund  Tnglesby. 
Henry  Baxter  Tnglis. 
Emmett  L.  Ingram. 

T.  Hughes  Ireland. 

Joseph  B.  Irvin. 

William  D.  Irvine. 

Louis  J.  Irving. 

Frank  Lester  Isbell. 
Henry  Wayatt  Isbell. 
Robert  T.  I sett. 

Joseph  S.  .Tablonski. 
Abner  G.  Jackson,  jr. 

Leo  Sterling  .Tackson. 
Perry  Bibb  Jackson. 

Roy  O.  Jackson. 

Walter  Phelps  Jacob. 
Godfrey  L.  Jacobi. 
William  J.  Jacobi. 

John  B.  Jacqua. 

6—2 


Stanley  W.  Jacques. 

John  Alexander  James. 
Van  A.  James. 

George  Walter  Janda. 
Thomas  H.  Jarrell. 

Charles  P.  .Tarrett. 

Harry  Wadsworth  Jarrett. 
John  N.  .Jeffers. 

Winfred  G.  Jenkins. 

Lester  Adalbert  Jenks. 
Coleman  Jennings. 

Harry  Jenkinson,  jr. 

Gene  J.  Jensen. 

Walter  C.  Jepson. 

Gilbert  N.  Jerome. 

Joseph  B.  Jiskra. 

Alfred  N.  Joerg. 

Arnold  Joerns. 

Andrew  B.  Johnson. 
Arthur  Theodore  Johnson.. 
Arthur  Waif  red  Johnson. 
Charles  C.  Johnson. 

Costa  N.  Johnson. 

Prank  H.  Johnson. 

George  .Call  Johnson. 
Harold  D.  Johnson. 

Homer  W.  Johnson. 

Luther  Halsey  Johnson. 

J.  Thad  Johnson. 

John  M.  Johnson. 

Jesse  A.  Johnson. 

Oliver  Francis  Johnson. 
Oliver  P.  Johnson. 

Ralph  .T.  Johnson. 

Samuel  Johnson. 

William  Johnson. 

Archibald  Johnston. 

Donald  Johnston. 

George  Edward  Johnston. 
Edwyn  Johnstone. 

Waldo  Cory  Johnston. 
Aaron  E.  .Tones. 

Carleton  Coffin  Jones. 
Charles  M.  Jones. 

Charles  S.  Jones. 

Charlton  Jones. 

David  M.  J.  Jones. 

Eugene  B.  Jones. 

Henry  S.  Jones. 

Horace  Jones. 

Horace  N.  Jones,  jr. 

Lloyd  T.  Jones. 

Nelson  T.  .Tones. 

Ralph  E.  .Tones. 

Robert  P.  Jones. 

Roderick  Hector  Jones. 
Russell  G.  Jones. 

Samuel  P.  .Tones. 

Theodore  C.  Jones. 

Ulysses  Grant  Jones. 
William  F.  .Tones. 

Glenn  L.  .Tordon. 

Daniel  Jordon. 

Thomas  D.  Jordon. 

Jonas  Jorstad. 

Temple  N.  Joyce. 

William  Bradford  Joyce. 
George  Jay  Kadel. 

Clarence  C.  Kahle. 
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First  lieutenants — Continued. 


George  KaLlman. 

John  V.  Kampman. 

Henry  F.  Kane. 

Charles  E.  Karasek. 

William  L.  Kay,  jr. 

Samuel  Kaye,  jr. 

Raymond  Warren  Kearney. 
Thomas  Emmett  Kearney. 
John  Ralph  Kearns. 

James  A.  Keating. 

.John  Hamilton  Keck. 
Donald  Gelndinning  Keehle. 
Robert  J.  Keefe. 

Chauncey  T.  Keefer. 

Curtis  A.  Keen. 

Walter  M.  Keenan. 

Charles  W.  Keene. 

Albert  H.  Keffer. 

Frank  Kehoe,  jr. 

Melville  H.  Keim. 

Alexander  H.  Keith. 

Gordon  H.  Keller. 

Stuart  W.  Kellogg. 

Winthrop  N.  Kellogg. 
Harold  Richard  Kelly. 

John  M.  Kelly. 

Robert  A.  Kelly. 

William  B.  Kelly. 

.Tames  B.  Kelsey. 

Harry  T.  Kelsh,  jr. 

Asher  E.  Kelty. 

Philip  G.  Kemp. 

John  H.  Kendall. 

Henry  C.  Kenly. 

William  L.  Kenly. 

Charles  Marshall  Kennan. 
Daniel  E.  Kennedy. 

Harold  S.  Kennedy. 

James  G.  Kennedy. 

John  C.  Kennedy. 

Wilbur  D.  Kennedy. 

Edward  Ralph  Kenneson. 
George  Churchill  Kenney. 
Parker  J.  Kenney. 

Morse  B.  Kent. 

Warren  T.  Kent. 

Edward  Kenway. 

Horace  S.  Kenyon,  jr. 
W'illiam  Seth  Kenyon. 

David  Ker. 

Vincent  Kerns. 

Charles  Phillips  Kerr. 
Spencer  H.  Kerr. 

Marshall  K.  Key. 

Charles  S.  Keves. 

Luther  W.  Killer. 

Harman  King  Klcklighter. 
Maurice  M.  Kidd. 

Amos  M.  Kidder. 

William  R.  Kiefer. 

James  B.  Kilburn. 

Leroy  D.  Kiley. 

Edward  W.  Kilgore. 

Arthur  C.  Kimber. 

George  .John  Kimberg. 

Carl  Kincaid. 

James  B.  Kincaid. 

Roscoe  G.  Kincaid. 

Field  E.  Kindley. 


Wendell  H.  Kindred. 
George  Edward  King. 
Gerald  R.  King. 

Ira  Clarence  King. 

John  Andrews  King. 
Royal  W.  King. 

Walter  W.  King. 
Lawrence  Kinnaird. 
Charles  M.  Kinsolving. 
Russell  Boston  Kirby. 
George  E.  Kirk. 

Richard  J.  Kirkpatrick. 
John  O.  Kirtland. 
Gustav  H.  Kissel. 

Allan  F.  Kitchel. 

Edwin  C.  Klingman. 
Simon  Klosky. 

Climpson  Moore  Knight. 
Duerson  Knight. 

Herbert  G.  Knight. 
Morris  E.  Knight. 
Theodore  C.  Knight. 
William  Knight. 

James  Knowles. 

Maurice  N.  Knowles. 
Charles  R.  Knox. 

John  Calvin  Knox. 

Edgar  Irving  Kober. 
Richard  Koch. 

Theodore  William  Koch. 
Herbert  O.  Koehler. 

Ira  R.  Koenig. 

Gus  Kohn. 

William  G.  Kolloch. 

Carl  L.  Kolmeier. 
Frederick  L.  Koons. 

John  N.  Koontz. 
Frederick  L.  Kopff. 
Roger  Schall  Kopp. 

John  Paul  Krager. 

Ben  H.  Krey. 

John  Shelby  Kritser. 
Elias  H.  Kron. 

Louis  H.  Kronig,  jr. 
Herman  F.  Krueger. 
Edmund  Andreas. 
William  R.  Kuhn. 

George  C.  Kull. 

George  P.  Kull. 

Lewis  William  Kunze. 
Frederick  Edward  Kunz. 
George  M.  Kyle. 

Marc  A.  Lagen. 

Lester  S.  Lamb. 

Gerard  B.  Lambert. 

.John  H.  Lambert. 

Reed  G.  Landis. 

John  William  Lane,  jr. 
William  J.  Lang. 
Norman  H.  Langley. 
John  A.  Langston. 

Philip  E.  Langworthy. 
Lee  F.  Lanham. 

Frank  E.  Lankford. 

Leo  Vincent  Lannen. 
Arthur  B.  Lapsley. 
Richard  C.  Larcomb. 
Edward  P.  Lamed. 
Gorman  DeF.  Lamer. 
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First  lieutenants — Continued. 


John  Lavelle,  jr. 

James  W.  Lavers,  jr. 

Bernard  A.  Law. 

Clyde  E.  Lawrence. 

Joseph  I.  Lawrence. 

Mortimer  Mertz  Lawrence. 
Rutherford  Lawrence. 

Alfred  W.  Lawson. 

Rutledge  M.  Lawson. 

Bradley  A.  Lawton. 

J.  George  Layton. 

Lawrence  Layton. 

John  W.  Leach. 

Malcolm  W.  Leach. 

Will  Leach. 

Neth  Lowe  Leachman. 

Harry  Crawford  Lear. 

William  F.  LeBaron. 

Alexander  J.  Leclair. 

Charles  C.  Lee. 

Everett  A.  Lee. 

Marshall  G.  Lee. 

Robert  E.  Lee. 

Oscar  L.  Lefferts. 

Kenneth  C.  Leggett. 

Thomas  J.  Lenihan. 

Thomas  F.  Lenon. 

James  E.  Lentz. 

William  Lentz. 

Charles  M.  Leonard. 

J.  Cecil  Leonard. 

William  J.  Leonard. 

William  Wirt  Leonard. 

Clair  H.  Le  Roy. 

Nathaniel  M.  Lerner. 

Lea  Richmond  Lesher. 

Joe  H.  Leslie. 

Henry  Levi. 

Edward  J.  Levy. 

Felix  Lewin. 

Arthur  L.  Lf^wis. 

Burton  Frederick  Lewis. 
Charles  W.  Lewis. 

Edward  Lewis. 

Ernest  Farnum  Lewis. 

George  M.  D Lewis. 

Henry  C.  Lewis. 

Raymond  B.  Lewis. 

Zance  S.  Lieber. 

William  H.  Lightfoot. 

James  Frankh*Ti  Liles. 

Arthur  G.  Lind. 

Wilbur  Earl  Lind. 

Louis  E.  Lindemann. 

Martin  S.  Lind  grove. 

Edward  W.  Lindsay. 

George  M.  Lindsay. 

Robert  O.  Lindsay. 

Ellis  C.  Lindsey. 

Leon  M.  Lindsey. 

Henry  Dickinson  Lindsley,  jr. 
Robert  S.  Link. 

Gregory  Bar^’ct  Littell. 
Andrew  W.  Little. 

Archibald  Little. 

.Tames  L.  Little. 

Clay  Littleton. 

.Tohn  W.  Liyingston. 

Stanley  Dinsmore  Livingston. 


Frank  A.  Llewellyn. 

Charles  E.  Lloyd. 

Frank  T.  Lloyd,  jr. 

Rawolle  Lochridge. 

Alan  Edward  Lockwood. 
Milton  K.  Lockwood. 

Paul  L.  Lockwood. 

David  Logg. 

Henry  E.  Loney. 

Bartlett  G.  Long. 

Brice  H.  Long. 

Giles  Mebane  Long. 

Hilton  W.  Long. 

Wyeth  Woollen  Long. 

Edwin  D.  Longan. 

Charles  F.  Longee. 

Forrest  H.  Longeway. 

Jacob  H.  Longnecker. 

Henry  S.  Loomis. 

William  F.  Loomis. 

Ralph  D.  Looney. 

Walter  A.  Lorah. 

Devereaux  Lord. 

Harold  A.  Lorenz. 

Charles  Greeley  Loring. 

Paul  Wilmer  Loudon. 
Lawrence  Bennett  Loughran. 
Ernest  A.  Love. 

Homer  B.  Love. 

Robert  J.  Love. 

William  W.  Lovett,  jr. 
Raymond  P.  Low. 

Seth  Low. 

Hugh  Lowery. 

John  W.  Lowman. 

Donald  P.  Loye. 

Clive  O.  Lucas. 

Malcolm  Lucas. 

Roy  E.  Ludick. 

Frederick  Ernest  Luff. 

J.  Frederick  Lubr. 

Hugh  M.  Lumsden. 

Fridolph  Lundgren. 

Clifton  Henry  Luster. 
Herschel  Lutes. 

James  C.  Luttrell. 

Charles  C.  Lyford. 

Donald  Lyle. 

Alexander  Victor  Lyman. 
Harry  Thomas  Lyman. 

Harry  H.  Lynch. 

John  Edward  Lynch. 

William  T.  Lynch. 

Henry  Ward  Lyndall. 

Arthur  L.  Lynn. 

Charles  Edward  Lyon. 
Charles  Sidney  Lyon. 

Edwin  J.  Lyons. 

Thomas  Barkley  Lyons. 
Thomas  Barton  Lyons. 

Louis  Atwood  McAbee. 
Arthur  McAleeman.  jr. 
Malcolm  W.  McAlpin. 

James  Thomas  McAlteer. 
Benjamin  F.  McAuley. 

James  C.  McAyoy. 

James  A.  McAyeal. 

James  A.  McBride. 

Dayid  Aloysius  McCabe. 
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First  lieutenants — Continued. 


Samuel  Stephen  McCahill. 
George  F.  McCain. 

John  J.  McCall. 

Joseph  H.  McCandless. 
Clarence  G.  McCarn. 

John  Lee  McCart. 

Frank  L.  McCarthy. 

John  McCawley. 

Alfred  R.  McCay. 

Leland  G.  McCullough. 

John  L.  McClellan. 

Joel  H.  McClendon. 

Wilson  S.  McClintock. 

Dixon  B.  McCloy. 

Hugh  C.  McClung. 

David  McClure. 

Leslie  James  McClurg. 

Lyman  Scott  McConnell. 
Murray  McConnell. 

Forrest  T.  McCook. 

Fletcher  L.  McCordic. 

Joseph  McCormack. 

Charles  P.  McCormick. 
Edward  McCormick. 

John  F.  McCormick. 

Nelson  Charles  McCormick. 
Russell  C.  McCormick. 
Thomas  B.  McCoun. 

Charles  D.  McCoy. 

Daniel  Chauncey  McCoy. 
Nelson  McCracken. 

Otho  McCrackin. 

Robert  D.  McCreary. 

Wright  McCroba. 

Charles  B.  McCullough. 

Roger  S.  McCullough. 

William  H.  McCullough. 
Harley  Franklin  McCurdy. 

Uel  T.  McCurry. 

Joel  F.  McDavid. 

James  A.  McDevitt,  jr. 
Charles  S.  MacDonald. 

David  A.  McDonald. 

Donald  MacDonald. 

Durward  L.  McDonald. 

Earl  McDonald. 

Raymond  Anthony  McDonald. 
Roy  P.  MacDonald. 

Russell  MacDonald. 

Charles  J.  McDonough. 

Harr.y  O.  McDougall. 

James  S.  McEachin. 

Jay  Willis  McElroy. 

Clifford  A.  McElvain. 

John  W.  McEnroe. 

George  Wilbur  McEntire. 
Allan  P.  McFarland. 

Franklin  C.  McGaughy,  jr. 
Earl  C.  McGee. 

Robert  D.  McGill. 

Patton  MacGilvary. 

Leonard  G.  McGinty. 

Francis  M.  McGoldrick. 

J.  F.  McGough. 

William  J.  McGough. 

Leon  L.  McGrady. 

James  L.  McGrath. 

LeRoy  B.  McGraw. 

Sidney  D.  McGrew. 


John  McGuire. 

James  J.  McHivee. 

John  Mclnerney. 

Charles  F.  McIntosh. 

Willard  McKay. 

Stephen  Mclver. 

Francis  J.  McDeadney. 

Alonzo  T.  McKean. 

Henry  P.  McKean. 

William  Duncan  McKeen. 
William  J.  McKelvey. 
Kenneth  Mackenzie. 

Stuart  Ellison  McKeown. 
Ashley  C.  McKinley. 

Coryell  McKinney. 

John  H.  McKinney. 

Michael  A.  McKinney,  jr. 
Angus  G.  McKinnon. 

Harold  Melvin  McKnight. 
Robert  G.  Macks. 

Lynn  R.  McLauchlan. 

Lanier  P.  McLachlen. 
Alexander  H.  McLanahan. 
.John  L.  McLaren. 

William  B.  McLaren. 

.Tames  F.  McLaughlin. 

Charles  I.  McLean. 

Hubert  DeV.  McLean. 

James  Hammond  McLean. 
Lucian  L.  McLean. 

Alexander  McLeod. 

Everett  H.  MacTjeod. 

Lucius  Bonner  McLeod. 

Henry  Goldsborough  MacLure. 
Martin  C.  McMahon. 

Bryan  McMullen. 

Russell  V.  McMurphy. 

Ora  D.  McMurray. 

Leslie  B.  McMurtry,  jr. 

David  W.  McNabb. 

Edward  R.  McNabb. 

George  Willis  MacNamara. 
Rolland  R.  McNown. 

Peter  H.  McNulty. 

Prank  W.  Macomber. 

Chester  J.  McPheeters. 

Albert  .T.  McPherson. 

.John  Finlay  McPherson. 
Robert  B.  McPherson. 

Leo  O.  McQuitty. 

J.  A.  Macready. 

Edward  C.  J.  McShane. 
Herbert  Hartlev  McVey. 

Percy  George  McVetty. 

James  L.  McWilliams. 

Dale  Mabry. 

Theodore  H.  Maenner. 

Web  Maddox. 

Fred  IT.  Madison. 

John  Thompson  Maffett. 
Leonard  D.  Mahan. 

Hennie  Jackson  Mahon. 

Ray  L.  Makin. 

Donald  C.  Malcolm. 

Ralph  ('!urtis  Mallery. 

Jesse  S.  Malloway. 

Austin  M.  Malone. 

Paul  Malone. 

Charles  P.  Maloney. 
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Rupert  LeRoy  Maloney. 
Dudley  H.  Manchester. 
Harry  S.  Manchester. 
Samuel  Pierce  Mandell,  2d. 
Emmett  M.  Manier. 
Gardener  B.  Manly. 

Robert  P.  Manly,  jr. 
Laurence  C.  Mann. 

James  F.  Manning,  jr. 
Luther  Manship. 

Alexander  Richard  Manson. 
Franklin  Manz. 

James  S.  Marine. 

John  A.  Markham. 

Miner  Carey  Markham. 
Eckley  B.  Markle. 

Stanley  B.  Marks. 

Edmund  P.  Marlowe. 

Joseph  S.  Marriott.  . 

Aubrey  R.  Marrs. 

James  C.  Mars. 

William  A.  Marsh. 

Charles  H.  Marshall. 
Charles  R.  Marshall. 

Foster  G.  Marshall. 

Harold  F.  Marshall. 

Henry  C.  Marshes. 

Charles  N.  Martin. 

Frank  E.  Martin. 

Hugh  Martin. 

Richard  C.  Martin. 

Thelbert  Martin. 

William  G.  Martin. 

William  J.  Martin,  jr. 
Austin  Blake  Mason. 

Ernest  S.  Mason. 

Herbert  M.  Mason. 

Lowell  Mason. 

Mavne  S Mason. 

William  F.  Mason. 

Robert  L.  Massey,  jr. 
Yorick  D.  Mathes. 

Kenneth  W.  Matheson. 
Alexander  F.  Mathews. 
Joseph  J,  Matthews. 
Richard  P.  Matthews. 
William  Matthews. 

Conrad  H.  Matthiessen. 
Ralph  Henry  Matthiessen. 
Carl  Dusenbury  Matz. 
Russell  L.  Maughan. 

Archie  A.  Mauldin. 

James  H.  Maiipin, 

Robert  Maverick. 

Charles  Burr  Maxwell. 
Howard  G.  Mayes. 

Charles  R.  Mavfipld. 

Harold  Albert  Mayforth. 
Harry  Edirar  Mayhew. 
Theodore  Maynz. 

Everard  K.  Meade. 

Asbury  W.  Meadows. 

John  J.  Meenan. 

Frederick  W.  Meert. 

Walter  Ravmond  Meier. 
James  A.  Meissner. 

Louis  G.  Meister. 

Otto  Melamet. 

Charles  R.  Melin. 


Patrick  H.  Mell. 

Joseph  M.  Mellen. 
Vincent  J.  Meloy. 

Heath  A.  Melton. 
Phillips  Melville. 

Grant  C.  Melvin. 

George  L.  Mentley. 
.Tames  E.  Merdith. 
Richard  Hans  Merkel. 
Arman  L.  Merriam. 
Charles  I.  Merrick. 

.John  F.  Merrick. 

Charles  E.  Merrill. 

Linn  D.  Merrill. 

Marlowe  M.  Merrick. 
Mason  L.  Merrill. 
Richard  Stanley  Merrill. 
Harold  B.  Merz. 
Raymond  B.  Messer. 
Thomas  Newell  Metcalf, 
Penrose  B.  Metcalfe. 
Cord  Meyer. 

Howard  J.  Meyer. 

Philip  Meyer. 

Rollin  E.  Meyer. 

John  H.  Michener. 

Ray  T.  Middleton. 

John  Garfield  Milburn. 
Charley  Miller. 

Carl  August  Miller. 
Daniel  Edwin  Miller. 
Earl  Lawton  INliller. 
Edward  H.  Miller. 

Ewing  H.  Miller. 

Frank  FI.  Miller. 

Floyd  Arkley  Miller. 
Francis  E.  Miller. 

George  Parker  Miller. 
Glenn  R.  Miller. 

Harry  A.  Miller. 

John  C.  Miller. 

Lawrence  W.  Miller. 

Leo  Edward  Miller. 

Milo  H.  Miller. 

Royal  Miller. 

Timothy  Killen  Miller. 
Walter  Miller. 

Wesley  Clifton  Miller. 
William  H.  Miller. 

Zenos  Ramsey  Miller. 
Martin  H.  Milliken. 
Charles  H.  Mills. 

Eben  H.  Mills. 

Harold  Palmer  Mills. 
John  Kane  Mills. 

Arthur  Mitchell. 

Clarence  Berry  Mitchell. 
Henry  G.  Mitchell,  jr. 
Horace  Wilson  Mitchell. 
Howard  M.  Mitchell. 

John  Mitchell. 

Malcolm  M.  Mitchell. 
Nolan  Dickson  Mitchell. 
Obel  H.  Mitchell. 

Samuel  Mixter. 

Leonard  B.  Modica. 

John  L.  Moffat. 

John  F.  Moffett. 

Mathias  P.  Molburg. 
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Gilbert  C.  Mollesen. 

Joseph  G.  B.  Molten. 
Bennett  Arthur  Molter. 
Emil  H.  Molthan. 

Arthur  Van  Kirk  Moniger. 
Charles  Henry  Monroe. 
Enos  J.  Montague. 

Paul  N.  Montague. 

Charles  D.  Monteith. 

Louis  B.  Montfort. 

James  P.  Moonan. 

Charles  F.  Moore. 

Charles  Terry  Moore. 
Edward  R.  Moore. 

John  I.  Moore. 

.Julian  E.  Moore. 

Kenneth  L.  Moore. 

Robert  Lowell  Moore. 
Samuel  Taylor  Moore. 
Thomas  L.  Moore. 

Jerrill  B.  Moores. 

Irving  S.  Morange. 

Morgan  B.  More. 

Arthur  E.  Moreton. 

Olin  Woodworth  Morgan. 
Ray  T.  Morgan. 

Frederick  H.  Morlan. 
Elliott  L.  Morris. 
Frederick  C.  Morris. 
Hardin  Morris. 

.Tames  William  Morris. 
Wistar  Morris. 

Austin  F.  Morrison. 

Donald  T.,  Morrison. 
William  Gilbert  Morrison. 
William  G.  Morrow. 

Robert  E.  Morsbach. 
Daniel  P.  Morse,  jr. 

Jared  K.  Morse. 

Tyler  Morse. 

Alfred  J.  Moss. 

Earle  W.  Moss. 

Langhorne  W.  Motley. 
Gordon  Voorhees  Moy. 
Joseph  M.  Mulford. 

Harold  D.  Mulle. 

Charles  E.  Muller. 

Ector  Orr  Munn. 

William  Alexander  Munn. 
Alexander  H.  Munro. 
Warren  P.  Munsell. 
Thomas  Prank  Murchison. 
Francis  Herbert  Murphy, 
Frederick  M.  Murphy. 
James  Miller  Murphy. 
John  J.  Murphy. 

Joseph  M.  Murphy. 

Leo  M.  Murphy. 

Linus  .1.  Murphy. 

Rea  Murphy. 

William  H.  Murphy. 
Donald  Patrick  Muse. 
Gordon  E.  Musselman. 
Samuel  J.  Mustain. 
Walter  P.  Muther. 

Joseph  A.  Myers. 

Maurice  C.  Myers. 

Oscar  B.  Myers. 

Joseph  Myerscough. 


.Tames  O.  Nabours,  jr. 

Joseph  H.  Nathan,  jr. 

Homer  S.  Neal. 

Turner  B.  Neal. 

William  H.  Neely. 

William  Rowell  Neff. 
Bertrand  C.  Neidecker. 
William  Nisley  Neidig. 

Louis  E.  Neidhart. 

Carlyle  La  Mar  Nelson. 
Charles  Nelson. 

J.  Prewitt  Nelson. 

Paul  D.  Nelson. 

M.  Nester. 

Earl  E.  Neubig. 

Ruliff  Nevius. 

Edwin  E.  Newbold. 

Albert  Wallace  Newhall. 
Cbeever  Herbert  Newhall. 
Morton  L.  Newhall. 

Thomas  M.  Nial. 

James  P.  Nicatt. 

George  Andrews  Nicholls. 
Elmer  Everett  Nichols. 
Harrod  Allen  Nichols. 
Frederick  Nickerson. 

Carlisle  P.  Nicol. 

Edward  H.  Nicoll. 

Hugh  D.  Niday. 

William  Niemann. 

William  J.  Night. 

Alfred  Byron  Nimocks. 

Joe  Lanier  Nix. 

Harrison  E.  Nixon. 

Roy  L.  Noggle. 

Thomas  J.  Nolan. 

Fred  P.  Nolde. 

William  Wyatt  Nolting. 
Thomas  W.  Noonan. 

Arthur  Nordhoff. 

William  Percy  Norfolk. 
Willard  C.  Northup. 

Charles  B.  Norton. 

Fred  William  Norton. 

Oliver  G.  Norton. 

William  Kenneth  Norton. 
Daniel  Raymond  Noyes. 
Joseph  Harris  Hoyes. 
Stephen  Henley  Noyes. 
Henry  H.  Nutt. 

Vincent  P.  Oatis. 

Roscoe  Leonard  Oatley. 

Clair  R.  Oherst. 

Ralph  M.  O’Brien. 

Thomas  J.  O’Brien. 

Edward  J.  O’Connor. 

Walter  T.  Odell. 

•Tarvis  Jenness  Offutt. 
Herbert  M.  Ogg. 

James  W.  Oglesby,  jr. 

Arthur  Vincent  O’Hara. 
Roscoe  Simes  O’Hara. 
Jonathan  Whitehead  Old,  jr. 
.Tames  H.  S.  Olds. 

Robert  Oldys. 

Bennett  OMver. 

Clarence  Oliver. 

Grinnell  F.  Oliver. 

Wilbur  E.  Oliver. 

Robert  M.  Olyphant,  jr. 
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Oscar  Alexander  Olson. 
Thomas  L.  Onatavia. 

Paul  P.  O’Neil. 

Harlan  T.  Orcutt. 

Frederick  I.  Ordway,  jr. 
Lucius  P.  Ordway,  jr. 
Horace  Orlady. 

Bernard  John  O’Rourke. 
John  J.  O’Rourke. 

Arthur  Orr. 

Edward  Orr. . 

Gordon  D.  Orr. 

Tasso  Vance  Orr. 

Thomas  L.  Orr. 

Prank  C.  Oshorn. 

Harold  G.  Osborn. 

Bee  R.  Osborne. 

C.  E.  Osborne. 

Charles  L.  Osborne. 

David  Munson  Osborne. 
James  W.  Osgood. 

Loyal  Y.  Osterlund. 
Lenwood  Hughes  Ott. 
Spalding  West  Ovitt. 

Jesse  Joseph  Owen. 

Norris  W.  Owens. 

Edwin  Randolph  Page. 
Randolph  G.  Page. 

Richard  C.  M.  Page. 
Clarence  William  Palmer. 
George  M.  Palmer. 

Keene  M.  Palmer. 

Loyal  DeWitt  Palmer. 
William  W.  Palmer. 

Robert  C.  Paradise. 

Charles  Marvin  Pardee. 
Herbert  Harvey  Parents. 
John  Park. 

Leonorr  L.  Park. 

Phocion  Sankey  Park,  jr. 

J.  Brooks  B.  Parker. 

Troy  LaSalle  Parker. 
Walter  Harriman  Parker. 
Walter  P.  Parkin,  jr. 
Richard  Parinenter. 

George  Franklin  Parris. 
Albert  E.  Parrish. 

John  Edward  Parrish. 
Joseph  A.  Parrish. 

Herbert  G.  Partridge. 
Reuben  L.  Paskill. 

A.  B.  Patterson,  jr. 

George  B.  Patterson. 

John  P.  Patterson. 

Robert  Atkinson  Patterson, 
Roy  K.  Patterson. 

Tom  Scofield  Patterson. 
Walworth  P.  Pattison. 
Frank  A.  Paul. 

Samuel  H.  Paul. 

Paul  D.  Pavy. 

George  M.  Paxton. 

Charles  Fitzbugh  Payne. 
Phillip  M.  Payson. 

Edward  E.  Peakes. 

William  H.  Pearcy. 

Joseph  R.  Pearson,  jr. 
Robert  Pearson. 

Charles  B.  Peck,  jr. 

Harry  D.  Peck. 


Russell  Henry  Pedler. 

William  J.  Pedrick,  jr. 

Johish  J.  Peques. 

William  M.  Penick. 

Percy  B.  Pennybacker. 

J.  Philip  Pepper. 

Dan  L.  Perkins. 

George  Perkins. 

Tom  C.  Perkins. 

Louis  L.  Perrault. 

James  De  Woef  Perry,  2d. 

William  G.  Perry. 

Evans  P.  Peterman. 

Hallam  Bowden  Peters. 

Joseph  W.  Peters. 

George  Steely  Petersen. 

Luther  C.  Peterson. 

William  Pethick. 

Harris  E.  Petree. 

Henry  Jacob  Pfiester. 

George  Pfizenmayer. 

Richard  Phelan. 

Glenn  Phelps. 

Ralph  M.  Phelps. 

Fred  Philbrick. 

George  C.  Philpoteaux. 

Clarence  A.  Phillips. 

Clay  A.  Phillips. 

Donovan  Ralph  Phillips. 

Drury  M.  Phillips. 

E.  Paul  Phillips. 

Tobias  Cleveland  Phillips. 

Victor  J.  Picard. 

Sam  Pickard. 

Elmo  Neals  Pickerill. 

Floyd  M.  Pickrell. 

Charles  H.  Piebes. 

James  F.  Pierce. 
liCster  Ward  Pierce. 

Percy  Pieree. 

Roscoe  C.  Pierce. 

William  Pierce. 

Rutherford  Stuyvesant  Pierrepont 
Norris  E.  Pierson. 

Glenn  M.  Pike. 

Edwin  S.  Pillsbnry. 

Richard  T.  Pilling,  jr. 

Edgar  Eugene  Pieper. 

Joseph  Piriczky. 

Albert  B.  Pitts. 

Harold  Pitts. 

Livingston  Platt, 

Joseph  S.  Pliska. 

Paul  Rupert  Plummer. 

Henry  Pointer. 

Erly  W.  Poindexter,  jr. 

Donald  S.  Poler. 

Henry  Martin  Polhemus. 
Lawrence  N.  Polk. 

Arthur  B.  Pope. 

Harley  Halbert  Pope. 

Lawrence  A.  Pope. 

Edwin  L.  Porch,  jr. 

Roscoe  S.  Porter. 

Allen  Wilson  Porterfield. 

Edwin  M.  Post,  jr. 

Leo  Fred  Post. 

Jerome  Thorpe  Potter. 

Norman  W.  Potter. 

Rowland  F.  Potter. 
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W.  Clarkson  Potter. 

William  H.  Potthoff. 

Emory  Pottle. 

Paul  M.  Potts,  jr. 

Wayne  C.  Ponchee. 

Harford  W.  H,  Powel,  jr. 
Charles  J.  Powell. 

Harry  C.  Powell, 

Leon  W.  Powell. 

Ernest  A.  Powers. 

Everett  Bamie  Powers. 

Leo  F.  Powers. 

Walter  E.  Powers. 

Jesse  Allen  Praether. 

Jesse  T.  Platt. 

William  H.  Preece. 

Charles  I.  Preston. 

Ord  Preston. 

Albert  A.  Price. 

Raymond  H.  Prigmore. 
Gordon  C.  Prince. 

Leroy  J.  Prinz. 

David  Cogswell  Proctor. 
Harvey  W.  Prosser. 

Lucas  Proudflt. 

Russell  Godine  Pruden. 
Frederick  Prnter. 

Chester  A.  Pudrith. 

Keeling  G.  Pulliam. 

Charles  Addison  Pursley. 
George  W.  Puryear, 

Cedric  E.  Pyle. 

Harvey  N.  Pye. 

Leo  D.  Qnakenbush. 

Robert  Louis  Queisser,  jr. 
Raymond  B.  Quick. 

Marion  A.  Qnina.  jr. 

Thomas  J.  Quinlan. 

Franklyn  L.  Rabineau. 
Edward  W.  Raley. 

Alfred  J.  Ralph. 

Orville  Alfred  Ralston. 

George  B.  Ramsey. 

John  P.  Ramsey. 

Joseph  W.  Ramsay. 

John  F.  Randall. 

Joseph  Francis  Randall. 
Richard  Howard  Randall. 
Clemens  J.  Randau. 

Thomas  F.  Randle. 

Alfred  E.  Rankin. 

Charles  A.  Rankin. 

William  G.  Rather. 

Hubert  E.  Ratliff. 

Rudolnh  S.  Rauch. 

Charles  Francis  Ravenscroft 
Ralph  Harvey  Rawson. 
James  Garrett  Ray. 

Robert  F Rnvmnnd. 

John  Fiske  Raynolds. 

Francis  K.  Read. 

Norman  B.  Read. 

George  Wilson  Reade. 

George  D Ream. 

Lester  F.  Ream. 

William  G.  Rector. 

Alfred  W.  Redfleld. 

Ernest  A.  Redman. 

Henry  Emerson  Reece. 
Charles  Reed. 


Edward  Reed. 

Harold  B.  Reed. 

John  W.  Reed. 

Leslie  P.  Reed. 

Maurice  Johnson  Reed. 
Thomas  R.  Reed. 

Walter  Jay  Reed. 

Robert  Addison  Reese, 
Charles  B.  Reeves. 

Dache  MeC.  Reeves. 

Henry  Bartol  Register. 
August  Gottlieb  Rehlmeyer. 
Barton  Simpson  Reid. 
Walter  H.  Reid. 

Raymond  C.  Reik. 

Lloyd  G.  E Reilly. 

Charles  H.  Reimerth. 
William  C.  Repass. 

Chester  Arthur  Repman. 
.John  William  Reth. 

Louis  Reusch,  jr. 

William  Stuart  Reyburn. 
John  L.  Reymiller. 

Clearton  II.  Reynolds. 
George  Osmar  Reynolds. 
Monroe  Reynolds. 

Philip  N.  Rhinelander. 
Joseph  Morton  Rhodes. 
Philip  DeWalt  Riblet. 
Carlyle  Rhodes. 

Frank  G.  Rice. 

Thomas  E.  P.  Rice. 
Cominic  W.  Rich. 

Earl  F.  Richards. 

John  F.  Richards. 

Junius  A.  Richards. 
Lawrence  H.  Richards. 
Walter  Benjamin  Richards. 
John  S.  Richardson,  jr. 
Robert  L.  Richardson. 
Rowland  W.  Richardson. 
Raymond  G.  Richman. 

J.  Paul  Richter. 

Clyde  H.  Rickard. 

Edward  V.  Rickenbacker. 
Rupert  P.  Ricker. 

Karl  R.  Ricketts. 

Merrill  K.  Riddick. 

William  W.  Riegel. 

Robert  J.  Riggs. 

Henry  I.  Riley. 

Paul  G.  Riley. 

Thomas  Merrill  Ring. 

Roy  S.  Ripley. 

Roland  H.  Ritter. 

Hugh  Ward  Rivers. 

George  T.  Rives. 

James  Barbour  Rixey. 
Franklin  Robbins. 

Hunter  Savidge  Robbins. 
Urban  G.  Robbins. 
Alexander  M.  Roberts. 
Charles  S.  Roberts. 

Estill  Greene  Roberts. 
Frank  C.  Roberts. 

Graham  Roberts. 

Harris  Clay  Roberts. 

Isaac  Warner  Roberts. 

J.  Sloan  Roberts. 

Lawrence  Roberts. 


25 


First  lieutenants — Continued. 


Loren  B.  Roberts. 

Meredith  J.  Roberts. 
Benjamin  S.  Robertson,  jr. 
Harry  Robertson. 

Wendel  xi.  Robertson. 
Clarence  E.  Robinson, 
Geroid  Robinson. 

Gwynn  Robinson. 

Roy  Robinson. 

Ernest  P.  Rochester. 
Richmond  Rochester,  jr. 
James  Wade  Rockwell. 
Lawrence  D.  Rockwell. 
Glenn  P.  Rodgers. 

Edward  Rogal. 

Frederick  August  Rogalsky. 
James  S.  Rogan. 

Newton  C.  Rogeri. 

Gordon  B.  Rogers. 

Howard  Rogers. 

James  B.  Rogers. 

Ralph  H.  Rogers. 

William  Warren  Rohrbach. 
Loren  E.  Rohrer. 

Samuel  .Tesse  Rohrer. 

James  F.  Rollins. 

Millard  E.  Rollins. 

William  Thomas  Rolph. 
Oscar  Roman. 

Walter  Roman,  jr. 

Reginald  Ronalds. 

Edwin  Mayo  Ronne. 

Bernard  P.  Rooney. 

Paul  N.  A.  Rooney. 

George  M.  Roper. 

Harmon  C.  Rorison. 

John  C.  Rorison. 

Harry  Rose. 

Glenn  L.  Ross. 

.John  P.  Ross,  jr, 

Leslie  H.  Ross. 

Stephen  A.  Ross. 

Zeno  C.  Ross. 

George  Vallandigham  Rotaft. 
Irving  J.  Roth. 

James  E.  Roth. 

.John  A.  Roth. 

Max  B.  Rotholz. 

Albert  C.  Rothwell. 

John  Pierre  Roullot. 

Leland  L.  Rounds. 

Thomas  L.  Rouse. 

Harold  Rowe. 

Halph  Sterling  Rowe. 

Joseph  C.  N.  Rowell. 
Wallace  Arthur  Rowell. 
Roger  W.  Rowland.  “ 
Donald  McG.  Roy. 

Herbert  W.  Royal. 

Stephen  W.  Royce. 

Carl  E.  Royer. 

William  H.  Royle. 

Edward  W.  Rucker. 

Francis  W.  Ruggles. 

Leslie  J.  Rummell. 

Fred  G.  Russ. 

Glenn  Francis  Russ. 

Aubrey  G.  Russell. 

William  M.  Russell. 


Donald  Carver  Russell. 
Edwin  A.  Russell. 

Herbert  O.  Russell. 

William  N.  Rutledge. 
Herbert  W.  Ryan. 

John  Ryan. 

Martin  A.  Ryan. 

William  T.  Ryan. 

James  E.  Sain. 

Robert  William  Saenger, 
Alfred  James  Salisbury,  jr. 
August  Belmont  Sammons. 
Clifford  G.  Sample. 

Edward  Sampson. 

Edwin  Mosely  Sampson. 
Emory  A.  Samson. 
Raymond  C.  Sanborn. 
Thomas  P.  Sandefur, 
Clarence  L.  Sanders. 

John  Norman  Sanders. 
Joseph  R.  Sandford. 

Charles  B.  Sands. 

Harold  M.  Sanford. 

.John  David  Sanford. 
Richard  E.  Sands. 

Dudley  G.  Salisbury. 
Edward  L.  Satterlee. 

Walter  L.  Saunders. 
Raymond  Joseph  Sauter. 
Harry  A.  Sautter. 

Charles  M.  Savage. 
Thorndike  Saville. 

.John  M.  Sawhill. 

William  V.  Saxe. 

Sydney  L.  Sayre. 

William  Ezra  Scarboro. 
George  G.  Scarlett. 

Albert  E.  Schaefer. 

Herbert  A.  Schaffner. 

Jacob  Schapiro. 

William  Grey  Schaufller,  jr, 
Arthur  A.  R.  Scheleen. 
Lawrence  Schenk. 

Carl  J.  Schiller. 

Walter  M.  Schirra. 

Louis  Weldon  Schlessinger, 
Jacob  S.  Schlussel. 

Ralph  S.  Schmitt. 

Victor  Schmidt. 

Albert  John  Schneider. 
Ernest  Range  Schoen. 

Karl  J.  Schoen. 

George  Scholes. 

Prank  S.  Scholl. 

Howard  A.  Scholle. 

W.  Scott  Schreiner. 

Lloyd  G.  Schultz. 

Louis  Ferdinand  Schultze. 
Herman  W.  Schulz. 

Laclair  D.  Schulze. 

Emil  P.  Schwab. 

Harold  G.  Schweser. 

George  Scott. 

.John  A.  Scott. 

Leslie  P.  Scott. 

Richard  G.  Scott,  jr. 
Thomas  Richard  Scott. 
William  T.  Scott. 

Eugene  R.  Scroggie. 
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Ross  G.  Scruggs. 

Walter  J.  Seaborn. 
Christopher  C.  Seale. 

Hendrick  M.  Search. 

Arthur  F.  Seaver. 

Earle  Davis  Seaverns. 

Harry  Secord. 

George  Waight  Secrest. 

De  Benneville  K.  Seeley. 

John  Seerley. 

Robert  Sedgwick,  jr. 

George  Vaughn  Seibold. 
Frederick  Elie  Seiler,  jr. 
George  Howard  Seitz. 
Lawrence  M.  Selleck. 

Cecil  G.  Sellers. 

Raphael  Semmes. 

Harold  F.  Semple. 

John  H.  Servis. 

Joseph  Morton  Seymour. 
Shirley  Severin. 

Sumner  Sewall. 

George  A.  Shaffer. 

James  Harvey  Shaffer. 
William  D.  Shaffer. 

Bernard  Shalit. 

William  E.  Shank. 

Maple  D.  Shappell. 

Maurice  Alfred  Sharp. 

Erwin  D.  Shaw. 

Thomas  Mott  Shaw. 

Hugh  R.  Shear. 

Theodore  L.  Shear. 

Charles  A.  Sheedy. 

Richard  D.  Shelby. 

Vernon  C.  Sheldon. 

John  W.  Sharpnack. 

William  B.  Shelton. 

Verne  Lewis  Shepard. 

Cecil  Kent  Sherman. 

George  C.  Sherman. 

John  C.  Sherrick. 

Alden  B.  Sherry. 

Abner  W'.  Shields. 

Andrew  R.  Shiland. 

Fred  T.  Shoemaker. 

Harold  Goodman  Shoemaker. 
Harry  Clinton  Shoemaker. 
Floyd  Morrison  Showalter. 
Kenneth  Oldham  Shrewsbury. 
Joseph  R.  Shriver. 

Pressley  B,  Shuss. 

Charles  H.  Siadous. 

Eugene  Sibley. 

John  D.  Sibley. 

Jacob  S.  Sides. 

Prank  W.  Sidler. 

Otho  Leon  Sifford. 

John  W.  Signer. 

Harry  C.  Sigourney. 

Clarence  Roy  Sigwalt. 

Romer  L.  Silleck. 

Edmond  W.  Simank. 

Sydney  R.  Simmons. 

Vernon  H.  Simmons. 

William  W.  Simmons. 

Herbert  .Terome  Simon. 

Arthur  E.  Simonin. 

Henry  H.  Simons. 


Albert  G.  Simpson. 
Walter  H.  Simpson. 
Thomas  Currie  Sims. 
Myron  A.  Sine. 

Edward  E.  Sirlee. 
Sinfield  E.  Sisson. 
Robert  R.  Sizer. 

Burt  Alfred  Skellan. 
Charles  P.  Skemp. 

Glen  J.  Slater. 

William  J.  Slidell. 

John  Bernard  Slimm. 
Philip  D.  Slingluff. 
James  Sloan. 

Charles  E.  Sloane. 

Paul  Frederick  Slocum. 
Louis  Gordon  Slutz. 
Lawrence  L.  Smart. 
Armand  V.  E.  Smith. 
Boyd  M.  Smith. 

Clarence  M.  Smith. 
Charles  M.  Smith. 
Claude  T.  Smith. 

Cyril  J.  Smith. 

Donald  Smith. 

Eugene  F.  Smith. 

Felix  T.  Smith. 

Frank  C.  Smith. 

George  R.  Smith. 

George  Valentine  Smith. 
Gerald  C.  Smith. 
Granville  M.  Smith,  jr. 
Herbert  D.  Smith. 
Howard  C.  Smith. 

Hugh  N.  Smith,  jr. 

J.  Bayard  H.  Smith. 
John  Wesley  Smith. 
Junius  Augustus  Smith, 
Leo  A.  Smith. 

Lotha  August  Smith. 
Lowell  H.  Smith. 
Maurice  R.  Smith. 

Paul  Alden  Smith. 
Percival  Cram  Smith. 
Ralph  G.  Smith. 
Raymond  W.  Smith. 
Richard  Smith. 

Richard  A.  Smith. 

Sam  Jones  Smith. 
Snnford  Edward  Smith. 
Walter  T.  Smith. 

Wayne  G.  Smith. 
William  Drew  Smith. 
William  P.  Smith. 
Harold  Reed  Smoot. 
Walter  W.  Smyth. 
Clifford  Earle  Smythe. 
Cyrus  P.  Smythe. 

James  L.  Sendecor. 

John  Llewllyn  Sneed. 
Walter  B.  Snok. 

Ralph  William  Snoke. 
Chester  A.  Snow,  jr. 
Lorenzo  Lamont  Snow. 
Charles  N.  Snowden. 

Guy  Snyder. 

Howard  C.  Snyder. 
Clarence  Leslie. 

Ralph  C.  J.  Somers. 
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First  lieutenants — Continued. 


George  C.  Sommer. 

Arthur  H.  Soper. 

P.  Lewis  Soule. 

Herman  D.  Southwick. 
William  A.  Southworth. 

W.  W.  Spain. 

Ralph  B.  Spake. 

Lester  Holt  Spalding. 

John  P.  Sparks. 

Robert  L.  Sparks. 

Wiley  S.  Sparks. 

Albert  Spaulding. 

John  K.  Speed. 

Kenneth  M.  Spence. 

Earl  Barkley  Spencer. 
Eldridge  Ted  Spencer. 

Herbert  Spencer. 

Winthrop  W.  Spencer. 

John  Alexander  Sperry. 

Julian  R.  Speyers. 

Murray  Kenneth  Spidle. 
Edward  R.  Spiegel. 

William  Henry  Spindle. 

Byron  H.  Spinney. 

Julian  H.  Spitz. 

Lew  W.  Springer. 

Elliott  W.  Springs. 

Ralph  SQnire. 

Yale  H.  Squire. 

Charles  Emile  Stafford. 

Walter  A.  Stahl. 

Hugh  I.  Stahlman. 

Joseph  F.  Stampfer. 

Thomas  Stanek. 

Eben  Stanley. 

Frank  .T.  Stanley. 

.John  M.  Stanley. 

Julien  C.  Stanley. 

Leonard  L.  Stanley. 

Roger  Stanley. 

Henry  C.  Starkey. 

Carl  H.  Starrett. 

Orme  Tiers  Standinger. 

Earl  Downing  Stearns. 

Carroll  V.  Stein. 

.John  Steinberner. 

Clay  G.  Stenhens,  jr. 

George  E.  Stephenson. 
MacCrea  Stenhenson. 

.John  B.  Stetson,  jr. 

Virgil  C.  Stetson. 

Albert  William  Stevens. 
Charles  B.  Stevens. 

Henry  Harmon  Stevens. 

Louis  W.  Stevens. 

Rov  Gilbert  Stevens. 
Alexander  R.  Stevenson,  jr. 
Frederick  D'=‘  Witt  Stevenson. 
.Joseph  H.  Stevenson. 

William  Forrest  Stevenson. 
Edson  M.  Steward. 

Earle  F.  Stewmrt. 

Eugene  Stewart. 

.Tack  A.  Stewart. 

Kimsy  L.  Stewart. 

Robert  S.  Stewart. 

Hugh  D.  Stier. 

Gilliland  Stikeleather. 


Winthrop  Alan  Stiles. 
Gerald  D.  Stivers. 

Paul  R.  Stockton. 

John  W.  Stokes. 

John  Y.  Stokes,  jr. 

Irving  D.  Stone. 

John  Stone. 

Ralph  W.  Stone. 

Sam  V.  Stone. 

Samuel  W.  Stone. 

Thomas  W.  Stone. 

Charles  D.  Stoner. 

George  C.  Stookey. 

Penrose  V.  Stout. 

William  Howard  Stovall. 
Harry  E.  Stoy. 

Joseph  C.  J.  Strahan. 
Victor  H.  Strahm. 

Frank  Stratton. 

Theodore  A.  Straw. 
Ferdinand  M.  Strawn. 
Almon  Stroupe. 

Taylor  Hudnall  Stukes. 
Dell  D.  Stull. 

Horace  W.  Stunkard. 
Wesley  A.  Sturges. 
Lancelot  William  Suckert. 
Arthur  Sullivan. 

Eugene  L.  Sullivan. 

John  Dwight  Sullivan. 
Harlan  R.  Summer. 

George  M.  Sunday. 

Arthur  J.  Sutton. 

Harry  A.  Sutton. 

.Jesse  A.  Sutton. 

John  H.  Sutton,  jr. 

Jaques  M.  Swaab. 

Roy  Reuben  Sutton. 

Harry  Roswell  Swan,  jr. 
George  S.  Swanson. 

Robert  Swartwout. 

Peter  W.  Swartz. 

Henry  R.  Swartzell. 

Earl  W.  Sweeney. 

Jirah  Swift,  3d. 

Arthur  Richmond  Taber. 
Aubrey  Harrison  Tabor. 
Roderick  H.  Tait,  jr. 
Roland  Smith  Tait. 

Frank  Owen  Tallman. 
William  W.  Tanney. 
Timothy  Bernard  Tarsney. 
Arthur  W.  Taylor. 

Charles  E).  Taylor. 

Davis  Haynes  Taylor. 

E.  E.  Taylor. 

Garland  S.  Taylor. 
Herschel  R.  Taylor. 
Lewallace  W.  Taylor. 
Raymond  Clyde  Taylor. 
Robert  De  Forrest  Taylor. 
Thomas  C.  Taylor. 

Thorne  Clarkson  Taylor. 
Townsend  J.  Taylor. 
William  H.  Taylor. 
William  J.  R.  Taylor. 
Albert  H.  Tebo. 

Charles  A.  Teeters. 

Harry  Roberts  Temple. 
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John  P.  Temple. 

William  Llewellyn  Terrell. 
Howard  J.  Templeton. 
Samuel  Walker  Terry. 
Lansing  K.  Tevis. 

George  P.  Texada. 

Robert  G.  Thach. 

Charles  H.  Thalmann. 
Alexander  Blair  Thaw,  2d. 
Rufus  C.  Thaxton. 

Charles  Gilbert  Thayer,  jr. 
Harold  W.  Thayer. 

Harvey  Waterman  Thayer. 
Sigourney  Thayer. 

Edgar  B.  Thebaud. 

Arthur  Thomas, 

Chester  H.  Thomas. 

Edwin  L.  Thomas. 

Harry  Thomas, 

Mervin  L.  Thomas,  jr. 
Newell  E.  Thomas. 

Sidney  Taylor  Thomas. 
Walter  Grant  Thomas. 
William  C,  Thomas. 

Beverly  V.  Thompson. 
Edwin  H.  Thompson. 

Ernest  A.  Thompson. 
Harlan  Thompson. 

Harry  W.  Thompson. 

John  Alvin  Thompson. 
Joseph  Thompson, 

Philip  Gannett  Thompson. 
Ray  Waldo  Thompson. 
Sidney  Paul  Thompson. 

Ira  B.  Thomson. 

Walter  A.  Thomson. 

Herbert  Arthur  Thorndike. 
John  N.  Thorpe,  jr. 

Otto  Thornburg. 

Abraham  Bernard  Thumel. 
Charles  Thurlow,  jr. 

Joe  Thurmond. 

Lewis  D.  Ticknor. 

Howard  S.  Tierney. 

Carter  Tiffany. 

Marmaduke  Tilden,  jr. 
Gilmore  Lee  Tillbrook. 
Theose  E.  Tillinghast. 

Prank  W.  Tillman. 

John  K.  Tilton 
Charles  Guy  Tingle. 

James  Whitfield  Tinsley,  jr. 
William  D.  Tipton. 

Harold  H.  Tittmann,  jr. 
Edgar  Gardner  Tobin. 

Kirk  W.  Todd. 

Van  Winkle  Todd. 

Theodore  Thaddeus. 

Richard  Hamilton  Torrey. 
Edward  Grover  Tourison. 
Roderick  Tower. 

James  E.  Towland. 

Robert  E.  Townes. 

Wheeler  E.  Townley. 

Charles  Earle  Townsend, 
Edward  M.  Townsend,  jr. 
Frederic  W.  Townsend,  jr. 
Arthur  Raymond  Trabold. 
Ernest  P.  B.  Tracey. 


H.  Potter  Trainer. 

Francis  C.  Trainor. 

Ray  Traxler. 

Herbert  Trival. 

Herbert  A.  Trombley. 

Charles  E.  Trowbridge. 

Josiah  Thomas  Tubby,  jr. 
Murray  Eaten  Tucker. 

Waiter  Tufts,  jr. 

Cuthbert  Tunstall. 

Julius  C.  Turcott. 

Lewis  F.  Turnbull. 

Charles  F.  Turner. 

Harry  M.  Turner. 

George  E.  Turnure,  jr. 

Waldo  E.  Tuttle. 

George  L.  Twigg. 

Ralph  Spencer  Twitchell. 
John  C.  Tyler. 

Frank  B.  Tyndall. 

Charles  P.  Tyrel. 

Joseph  G.  Tyssewski. 

William  G.  E.  Tytus. 

Isaac  Udy. 

Frank  H.  Underhill. 

Frank  Upman. 

Edward  M.  Urband. 

George  L.  Usher. 

William  H.  Vail. 

Charles  R.  Vair. 

Mann  S.  Valentine. 

Arthur  Vanaman, 

James  H.  Van  Buren. 

Lloyd  B.  Vandalinda. 

Byron  Ford  Vandenberg. 
Harmon  B.  Vanderhoef,  jr. 
Meverall  Bryaily  Van  Doren. 
John  M.  Van  Dyke. 

Karl  Van  Dyke. 

H.  Barentsen  Van  Inwegen. 
William  Van  Kirk. 

Solomon  Lee  Van  Meter. 
Grover  C.  Vann. 

John  Jay  Van  Schaack. 

John  V.  Van  Sickle. 

Matthew  Van  Siclen. 

Joseph  Van  Walchshauser. 
John  P.  Van  Zandt. 

Richard  B.  Varnum. 

Jerry  C.  Vasconcella. 

Oscar  Valentine  Vatet. 
George  A.  Vaughn,  jr. 
Raymond  B.  Vaughn. 

Russell  C.  Veit. 

Howard  G.  Verbeck. 

Roland  H.  Verbeck. 
Remington  Vernam. 

Samuel  Rogers  Taylor  Very. 
Dorr  Viele. 

Charles  Ray  Vincent. 

David  R.  Visel. 

William  R.  Vivian. 

Maere  G.  Volk. 

Harry  J.  Vogel. 

Lyman  G.  Vollintine. 

Roy  Walter  Vollman. 

Claude  B.  Vollmayer. 

William  H.  Vollmer. 

Robert  Von  Esdorf,  jr. 
Anthony  Earl  Von  Harten. 
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Herbert  »T.  Von  Rosenberg. 
Arnold  Von  Schrek. 

E.  D.  Vosbury. 

Thomas  S.  Voss. 

Eugene  H.  Verdenburgh, 
Charles  H.  Wacker,  jr. 
Alfred  P.  Waddell. 

James  M.  Waddell,  jr. 
Charles  W.  Wade. 

Leight  Wade. 

Roy  S.  Wade. 

William  A.  Wade. 

Edward  Arthur  Wadsworth. 
Jess  B.  Wadsworth,  jr. 

Earl  Gordon  Wagner. 

Louis  C.  Wagner,  jr. 

George  Andy  Wagoner. 
Alfred  C.  Wainwright. 

Allan  G.  Waite. 

Walter  Edward  Waite. 
Walter  I.  Waite. 

Harry  E.  Walburg. 

Sidney  S.  Walcott. 

George  S.  Walden. 

Samuel  Lionel  Walden. 
Harold  R.  Waldren. 

Edward  V.  Wales. 

Charles  Cunliffe  Walker,  jr. 
Frederick  L.  Walker. 

Lyman  Walker. 

Russell  Tracy  Walker. 

David  H.  Wallace. 

Earle  S.  Wallace. 

James  Balaine  Wallace. 
William  H.  Wallace. 

John  R.  Waller. 

Richard  V.  Waller. 

Arthur  C.  Walser. 

Dan  Walsh,  jr. 

Eugene  Walsh. 

Francis  E.  Walton. 

Harold  L.  Walton. 

Walter  B.  Wanamaker. 

Paul  C.  Wanser. 

Martin  Luther  Ward. 
Thomas  P.  Ward. 

Thomas  W.  Ward. 

Flerbert  Allen  Wardle. 
Doyen  P.  Wardwell. 

Richard  E.  Warfield. 

William  Wallace  Waring. 
Frederick  H.  Warner. 

Harry  P.  Warren. 

Harvey  T.  Warren. 

William  H.  Warren. 

Peyton  R.  H.  Washburn, 
Daniel  Waters. 

Edward  Austin  Waters. 
Brackett  O.  Watkins. 
Raymond  Allen  Watkins. 
Carrol  P.  Watson. 

Chester  R.  Watson. 

Frank  H.  Watson. 

Harold  E.  Watson. 

Earle  .T.  Watterworth. 
James  W.  Watts,  jr. 
Raymond  Watts. 

Albert  J.  Weatherhead,  jr. 
Carroll  D.  Weatherly. 


Lowell  Kahler  Weaver. 

Torrey  H.  Webb. 

Melville  F.  Webber. 

Harry  Weber. 

Stephen  T.  Webster. 

Thomas  J.  Webster. 

Harry  Weddington. 

Harold  M.  Weeks. 

John  Stewart  Weeks. 

Paul  Thorne  Weeks. 

Wharton  Ewell  Weems. 

John  U.  Wegener. 

Joseph  F.  Wehner. 

R.  Hanson  Weightman. 

Louis  C.  Weinspach. 

Henry  Weinstein. 

John  B.  Weir. 

Arthur  M.  Weirick. 

Edwin  Eugene  Weise. 

Charles  H.  Welch. 

Edwin  Miller  Welch. 

John  W.  Welch. 

Wallace  C.  Welch. 

Phillip  B.  Weld. 

Bennett  Wells. 

David  Torrey  Wells. 

Frank  W.  Wells. 

Horace  P.  Wells. 

John  Wentworth. 

Louis  E.  Wenz. 

Charles  H.  West. 

Earle  H.  West. 

Louis  Edward  West. 

Philip  Earl  West. 

Carl  J.  Westerling. 

Ira  Eugene  Westheimer. 

Horace  E.  Westmoreland. 

Victor  Behling. 

R.  Noble  Wetherbee. 

Frederick  K.  Weyerhausep. 
Chilion  F.  Wheeler. 

George  W.  Wheeler. 

William  D.  Wheeler. 

George  T.  Whelden. 

Charles  J.  Whipple. 

John  H,  Whitaker. 

William  C.  Whitaker. 

Prank  J.  Whitcomb. 

Edward  Hurley  White,  jr. 
Ernest  K.  White. 

Fred  J.  White. 

George  McDaniel  White. 

George  Ormand  White. 

George  R.  White. 

Horace  Waters  White,  jr. 

Joseph  Byron  White. 

Merritt  O.  White. 

William  J.  White. 

Zebulon  L.  White. 

Cecil  P.  Whitehead. 

Ennis  C.  Whitehead. 

Charles  Edward  Whitehouse. 
Prank  S.  Whiting. 

Homer  E.  Whitney. 

Reginald  W.  Whitney. 

Arthur  L.  Whiton. 

Vincent  Porter  Whitsitt. 
Theodore  Browning  Whittemore. 
Jackson  P.  Whittinghill. 
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Patrick  H.  Whittington. 
Ralph  Estes  Whittle. 

William  Francis  Whiteside. 
Vincent  S.  Whyland. 

William  F.  Wichart. 

F.  Rozier  Wickard. 

Morgan  Whedon  Wickersham. 
Edmond  A.  Wiegand. 

Fred  B.  Wieners. 

Samuel  J.  A.  Wifvat. 

Ralph  R.  Wiggins. 

Rupert  A.  Wight. 

Mitchell  Wilby. 

Charles  H.  Wilcox. 

Thomas  Ferdinand  Wilcox. 
Myles  Standish  Wilder. 

Paul  Wilder. 

William  Wilds. 

John  C.  W'iler. 

Barton  L.  Wiley. 

Harrison  S.  Wiley. 

John  Willard. 

Albert  Miles  Willcox. 

James  M.  Willcox. 

John  K.  Willcox. 

Edward  L.  Williams,  jr. 
Harry  E.  Williams. 

Henry  M.  Williams. 

Herbert  Nelson  Williams. 
James  B.  Williams. 

James  Glover  Williams. 

John  Hilton  Williams. 

John  Wallace  Williams. 

Paul  S.  Williams. 

Stanley  T.  Williams. 

Victor  George  Williams. 
William  A.  Williams. 

Otis  Harold  Williamson. 

Allan  Sheldon  Willis. 

John  J.  Willis. 

William  H.  WTllis. 

Carl  L.  Williford. 

.John  D.  Wilmington. 

Jesse  E.  Wills. 

Earle  V.  K.  Willson. 

Alfred  S.  R.  Wilson. 

Arthur  Wilson. 

Benner  M.  Wilson. 

Cecil  D.  Wilson. 

Donald  A.  Wilson. 

Elbert  Ezra  Wilson. 

France  Q.  Wilson. 

Gill  Rob  Wilson. 

Guy  A.  Wilson. 

Henry  J.  Wilson. 

Joseph  Volney  Wilson. 
Lafayette  Wilson. 

Lewis  K.  Wilson. 

Reynolds  D.  Wilson. 

Warren  S.  Wilson. 

William  B.  Wilson,  jr. 


John  Bilbert  Winant. 

George  Winchester. 

Harry  L.  Wingate. 

Harry  Merrill  Winner. 
Kenelm  Winslow,  jr. 

Paul  S.  Winslow. 

Warren  Wells  Winslow. 
Bertram  Winthrop. 

Bernard  N.  Wise. 

George  Elijah  Wisegarver. 

M.  L.  Witherup. 

Prank  A.  Witt. 

Orrin  B.  Wolf. 

Charles  Edward  Wolfe. 
Gibson  C.  Wolfe. 

John  N.  Wolfe. 

James  Harold  Wolfe. 

Henry  N.  Wolff. 

Claudius  Womble. 

Walter  C.  Wood. 

Stanley  Woodland. 

Cony  tineas  Woodman. 

.John  P.  Woodruff. 

George  B.  Woods. 

LeRoy  G.  Woodward. 

Warren  C.  Woodward. 
Charles  H.  Wooley. 

Frederick  P.  Woley,  jr. 
Custis  Scott  Woolford. 

James  E.  Woolley. 

James  Ward  Woolley. 

James  R.  Wothington. 
Nicholas  W.  D.  Worthington. 
Art  V.  Wortman. 

Walter  M.  Wotipka. 

Thomas  A.  Wotton. 

Alfred  Morehouse  Wright. 
Chester  Ellis  Wright. 

Prank  W.  Wright. 

Howard  S.  Wright. 

Wilbur  F.  Wright. 

Wiley  R.  Wright. 

William  E.  Wright. 

Donald  B.  Wurzburg. 

Marion  Sims  Wyeth. 

Oliver  B.  Wyman. 

Andrew  J.  Yarrell. 

W.  Kemble  Yarrow. 

Francis  V.  Yates. 

James  William  Yates,  jr. 

Earl  Adamson  Yeager, 

Jacob  S.  Yerger. 

Paul  Kirkwood  Yost. 

Cecil  P.  Young. 

Clarence  H.  Young. 

Clarence  M.  Young. 

David  Harold  Young. 

Earnest  E.  Young. 

George  B.  Young. 

Harry  H.  Young. 
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Robert  L.  Aaron. 

Samuel  Arthur  Aaron. 

Edward  Irvinj?  Abbott. 

Karl  W.  Abbott. 

Leonard  L.  Abbott. 

Louis  Hyer  Abbott. 

Walter  Jerome  Abels. 

Gurney  Abernathy.  , 

Thomas  J.  Abernethy, 

Peter  Abrams. 

Alexander  G.  Acheson. 
Alexander  Mahon  Acheson. 
John  Huyler  Acheson. 

Herschel  Dale  Ackerman. 

Azel  Afred  Adams. 

Chester  Ashley  Adams. 

George  Walter  Adams. 

James  Douglass  Adams. 

James  Willsworth  Adams. 

John  R.  Adams. 

John  Willard  Adams. 

Orson  Adams,  jr. 

Quinlan  Adams. 

Stanley  Bennings  Adams. 
William  Arthur  Adams,  jr. 
Edward  Patrick  Addington. 
Parker  V.  Ahl. 

Arthur  R.  Ahlgren. 

Kyle  Critten  Adkins. 

Daniel  T.  Ailinger. 

Frank  L.  Aime. 

Joseph  Marion  Aimes. 

Harry  A.  Akers. 

.T.  R.  Homer  Akers. 

R.  P.  Albergotti. 

Edwin  Russell  Albertson. 

Ames  Schribner  Albro. 

Preston  Morris  Albro. 

Prank  P.  Albrook. 

George  Washington  Alder. 
Swanie  Robertson  Aldredge. 
Harry  S.  Aldrich, 

Joseph  William  Aleshouckas. 
William  Homer  Alexander. 
William  Hopkins  Alexander, 
Peter  F.  Allan. 

Roy  Polger  Allan. 

Thomas  Henry  Allan. 

Albert  Alonzo  Allen. 

Albert  Delos  Allen. 

Albert  Gillis  Allen. 

Arthur  Williams  Allen. 

Charles  Edward  Allen. 

Clyde  Milton  Allen. 

Frederick  Arthur  Allen. 

George  Benjamin  Allen. 

George  Edwin  Allen. 

Greff  Allen. 

Hollis  Partridge  Allen. 

John  A.  Allen. 

.Junius  W.  Allen. 

Leroy  Barry  Allen. 

Mitchill  Allen. 

Morton  Pickard  Allen. 

Paul  V.  Allen. 

Richard  Courtney  Allen. 
William  L.  Allen. 

William  R.  Allen. 

Albert  Reinhold  Alliason. 


lieutenants. 

Charles,..  Booth  Ailing. 

F.  H.  Allis. 

Arthur  Jerome  Allison. 

Stanton  Willetts  Allison. 
Wallace  M.  Allison. 

Myron  Aloe. 

Harry  Lloyd  Altman. 

Darrel  Dow  Alton. 

Robert  Leslie  Alton. 

Aloysius  B.  Alvey. 

Paul  Alvey. 

Lincoln  Alvord. 

Daniel  J.  Aman. 

Irwin  Stuart  Amberg. 

Edwin  Neal  Ames. 

George  Parker  Ames. 

Norman  B,  Ames. 

Stanley  Mitchell  Ames. 

Roy  William  Ammel. 

Karl  Janeway  Ammerman. 
Charles  Avery  Amsden, 

Harry  Amster. 

Clarence  Edward  Anders. 
Edward  Anderson. 

Albert  E.  Anderson. 

Albert  M.  Anderson. 

Charles  P.  Anderson. 

Clarence  Anderson. 

Emil  Shirley  Anderson. 

Frank  A.  Anderson. 

Frank  Sears  Anderson. 

George  W'illiam  Anderson. 

Karl  Herman  Anderson. 

Lee  N.  Anderson. 

Morse  A.  Anderson. 

Richard  H.  Anderson. 

Richard  Meriwether  Anderson. 
Wallace  A.  Anderson. 

Werner  Anderson. 

Andrew  J.  Andres. 

Paul  Frederick  Andrew. 

Edward  Williamson  Andrews. 
Prank  Herdman  Andrews. 
Frederick  B.  Andrews. 

Harold  Floyd  Andrews. 

Howard  B.  Andrews. 

James  Bell  Andrews. 

Leland  Standford  Andrews. 
Martin  H.  Andrews. 

Roger  Wilson  Andrews. 

Melvin  Carl  Aney. 

Corlies  Angier. 

James  Joseph  Anglesey,  jr. 
Charles  Hugh  Anglin. 

Fred  G.  Anibal. 

John  Calvin  Ankeny. 

Duncan  Colin  Annan. 

Paul  Parker  Anspach. 

Prank  Fletcher  Apgar. 

Earl  Appleman. 

Francis  Von  Laer  Appleton. 
James  Lamar  Appleton. 

Allen  Thurman  Archer. 

James  Albert  Archibald. 

Guy  E.  Armantrout. 

Henry  Lyman  Armes. 

Philip  Danforth  Armour. 

John  Fisher'  Armstrong. 

Noel  Armstrong. 
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Second  lieutenants — Continued. 


Ralph  Sheldon  Armstrong. 
Joseph  Arndt. 

Arthur  T.  Arnold. 

George  Murray  Arnold. 

Henry  Rogers  Arnold. 

Leslie  Philip  Arnold. 

Walton  Mitchell  Arrington, 
Hogan  Humphries  Arthur, 

Eber  Oscar  Arthur. 

Addison  Ellsler  Arthurs. 

John  W.  Artz. 

Paul  T.  Arzee. 

James  Frederick  Ashenden. 
Harvey  Ashfield. 

Francis  E.  Ashton,  jr. 

Raymond  Ashton. 

Thomas  Hutchinson  Ashton. 
George  Gouverneur  Ashvvell. 
Melvin  B.  Asp. 

Thomas  Calvin  Atchison. 
Courtenay  Nison  Aten. 

Charles  Miner  Atkins,  3d. 
Edwin  F.  Atkins,  jr. 

Harold  Kenneth  Atkinson. 
Charles  Elihu  Atlas. 

John  C.  Atterbury. 

Frank  Glasgoe  Atwater,  jr. 
Richard  Hollman  Atwood. 
Marion  J.  Aubineau. 

Alexander  James  Auchterlonie. 
Oliver  Cecil  A u chard. 

Murray  B.  Augur. 

Robert  C.  Aulmann. 

Calvin  Eustace  Austin. 

Charles  Bernard  Austin. 

Fred  Austin. 

Ira  Marion  Avent. 

John  William  Avera. 

Seth  Axley. 

Carleton  Sprague  Ayer. 

Malcolm  B.  Ayres. 

Vern  U.  Ayres. 

Edward  D.  Babcock. 

Fred  David  Babcock. 

Harry  Allen  Babcock. 

Howard  Clark  Babcock. 

Howard  O.  Babcock. 

Howard  Parkhill  Babcock. 
Raymond  A.  Babcock. 

Albert  Bach. 

Leonard  Bacon. 

Max  Elliott  Bacon. 

Vaughan  Robert  Bacon. 

William  Carl  Badonhausen. 
Eugene  Francis  Bader. 

George  Van  Dusen  Baer. 

Milton  David  Baer. 

Raphael  Baez,  jr. 

John  Karl  Baildon. 

Dan  Wood  Bailey. 

Elmer  Samuel  Bailey. 

Foster  Bailey. 

Frederick  William  Bailey. 
George  Bradner  Bailey. 

Henry  Pinney  Bailey. 

James  Reade  Bailey. 

James  Ryskin  Bailey. 

John  William  Bailey,  Jr, 
Kenneth  N.  Bailey. 


Louis  Charlesworth  Bailey. 
Raymond  Lee  Bailey. 

William  M.  Bailey. 

Chester  Alvan  Baird. 

Harold  Chambers  Baird. 
Herbert  Kenneth  Baisley. 
Alfred  B.  Baker. 

Bernhard  Herbert  Baker. 
Charles  Duane  Baker,  jr. 

Earl  R.  Baker. 

Herbert  A.  Baker. 

Joseph  Brimmer  Baker. 
Kenneth  Campbell  Baker. 
Milton  Lindsley  Baker. 

Philin  Custer  Baker. 

Richard  W.  Baker. 

Robert  Lynn  Baker. 

Russell  Gray  Baker. 

Samuel  Fairfax  Baker. 
Solomon  Frank  Baker. 
Theodore  Edward  Baker. 
Warren  Lowe  Baker. 

William  Dartis  Baker. 

Nyle  Jacob  Balbach. 

Harry  McL.  Baldwin. 

Maurice  B.  Baldwin. 

Marion  A.  Baldwin. 

Emil  L.  Bulfay. 

Herbert  Hewitt  Balkham. 
Charles  Herring  Ball. 

Fred  Willard  Ball. 

Audrey  Blaine  Ballard. 
Freeman  A.  Ballard. 

Homer  Ditmar  Ballard. 
Anthony  J.  Balon. 

Ellis  Corey  Balsinger. 

William  Dudley  Bancker,  jr, 
Winthrop  Bancroft. 

Russell  McLin  Bandy,  jr. 
Charles  Yawkey  Banfill. 

Frank  Banks. 

Donald  B.  Banks. 

Clyde  E.  Bannister. 

Stanley  Newbold  Barbee. 
Wyatt  Barbee. 

Newell  Clarence  Barber. 

Louis  A.  Barcelo. 

John  Calvin  Barcklow. 

Paul  Ellsworth  Barden. 
William  Marsh  Bardens. 

Allen  Edward  Bardwell. 

Peter  V.  C.  Barkelow. 

Samuel  W.  Barkelow. 

Fred  Visger  Barker. 

Henry  H.  Barker. 

Nelson  Earle  Barker. 

William  S.  Barker. 

James  B.  Barksdale. 

Julian  Neal  Barksdale. 

Henry  D.  Barmore. 

George  Augustus  Barnard,  2d, 
Leon  William  Barnard. 

Dwight  Fletcher  Barnes. 

Earl  Daniel  Barnes. 

Harold  Lathrop  Barnes. 

James  Gilman  Barnes. 

John  Lionel  M.  Barnes. 
Kenneth  George  Barnes. 

Paul  Verner  Barnes. 
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Second  Met 

Arthur  Rex  Barnett. 

William  Augustus  Barnhill. 
David  W.  Barr. 

Eugene  Canun  Barr. 

George  Daniel  Barr. 

Lester  Stewart  Barr. 

Robert  J.  Barr. 

Walter  W.  Barr. 

Arthur  Decator  Barrall. 

Milton  Barratt. 

Clement  James  Barrett. 

George  Barnes  Barrett. 

James  Richard  Barrett. 

John  Minot  Barrett. 

Philip  Arthur  Barrett. 

Thomas  A.  Barrett. 

Vinton  Eli  Barrett. 

William  Joseph  Barrett. 

Francis  Barrington. 

John  J.  Barron. 

Arthur  H.  Barry. 

Arthur  Nathaniel  Barry. 

James  Ignatius  Barry. 

John  J.  Barry. 

Treffley  Forest  Bartlett. 

George  Edward  Bartol,  jr. 

Paul  Winslow  Barton. 

Philip  Purviance  Bash. 

Edgar  Sebree  Baskett. 

Earl  F.  Baskey. 

Thomas  Henry  Baskin. 

Leland  B.  Bass. 

Herbert  Boutwell  Bassett. 

James  Wellington  Bassett. 
William  C.  Bassette. 

Joseph  Garfield  Bastow. 

William  Ward  Batchelder. 

Carl  A.  Batcheller. 

George  Levi  Bateman. 

John  Harold  Bates. 

Ross  W.  Bates. 

Eugene  Cooper  Batten. 

Bryan  Mann. 

Byrne  V.  Baucom. 

John  Henry  Bauer. 

Lanus  Evans  Bauerfeind. 

Isaac  Williamson  Baugh. 

Stephen  Decatur  Large  Baughan. 
James  George  Baukat. 

Leland  Mason  Baum. 

Charles  Anthony  Baumberger. 
Herman  M.  Bause. 

John  Gerrish  Bausher. 

James  Howard  Baxley. 

Alfred  Whitcomb  Baxter. 

Donald  Kimberly  Baxter. 

George  Roswell  Baxter. 

Howard  Francis  Baxter. 

•John  Baxter. 

Maxwell  Baxter. 

Fred  R.  Bay. 

James  Holmes  Bay. 

Merritt  Stephen  Beach. 

Henry  E.  Beal. 

Henry  I.  Beall. 

Gail  Hamilton  Beamer. 

Joseph  Harry  Bean. 

Paul  E.  Beard. 

Charles  B.  Beardsley,  jr. 

Walter  G.  Berger. 

5—3 


nts — Continued. 

Theodore  Lee  Beattie. 

John  Owen  Beaty. 

Edwin  Adams  Bebb. 

George  Carl  Beck. 

William  McRoberts  Beck. 
Alvin  Lee  Becker. 

Joseph  Francis  Becker. 
Edward  Bedell. 

Nelson  Henry  Bedell. 

Clayton  Orff  Bedford. 

Charles  H.  Beehler. 

George  Howard  Beehler. 
Herbert  Stanley  Beeks. 
Frederick  L.  Beelby. 

Donald  Beers. 

Tito  Begni, 

Vernon  Wilbur  Behel. 

David  L.  Behncke. 

Fred  Arthur  Behr, 

Frederick  W.  Beiersdorf. 
Karl  Hilding  Beij. 

Robert  Wilmer  Beindorff. 
Jarrald  G.  Belcher. 

Hiram  Hurlburt  Belding,  jr. 
Fred  H.  Belford. 

Alonzo  Edwin  Bell. 

Cecil  Kenneth  Bell. 

Charles  Bell,  2d. 

Charles  Henry  Bell. 
Frederick  Drake  Bell. 

Harold  Dudley  Bell. 

.Tames  Avery  Bell. 

Ned  Carr  Bell. 

Ralph  Earl  Bell. 

Robert  Wendell  Bell. 

Walter  Aiken  Bell. 

William  Howard  Bell. 
William  Parramore  B.  Bell. 
Franklin  B.  Bellows. 

Morgan  Belmont. 

Charles  .Tames  Belsky. 

Dean  Bryan  Belt. 

Ned  Joseph  Bender. 

George  W.  Benedict. 

Robert  P.  Benedict,  jr. 

Otto  E.  Benell. 

William  Ross  Benet. 

Reid  Fenimore  Benham. 
Everett  F.  Benjamin. 

Eugene  Francis  Bennet. 
Horace  Ralph  Bennett. 

.Terry  L.  Bennett. 

John  Crogan  Bennett. 

.John  .Tames  Bennett,  jr. 
•John  Loux  Bennett. 
Chauncey  Hancock  Bennum. 
Charles  Bernard  Beno. 
Albert  Thurston  Benson. 
Fred  S.  Benson. 

Philip  Benson. 

Robert  Henry  Benson. 
Georg:e  M.  Bent. 

Frank  H.  Bentley. 

George  Alden  Benton,  jr. 
Paul  Converse  Beresford. 
Edwin  Louis  Berg. 

Henning  Julius  Berg. 

Charles  E.  Bergbom. 

Earl  Osborne  Berger. 

Harold  Webster  Beaton. 
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Second  lieutenants — Continued. 


Wilhelm  Fritjof  Berggren. 
James  Richard  Bergh. 

Carl  Roy  Berglund. 

Eugene  Nicholaus  Berglund. 
Helmer  W.  Bergman. 

Scott  Bruce  Berkeley. 

Lester  Clifford  Bermant. 
Joseph  Bernard. 

Robert  Adolph  Bernhard. 
Herman  W.  Berning. 

Clarence  John  Berry. 

Dee  Berry. 

Guy  Leonard  Berry. 

Henry  William  Berry. 

Lloyd  Wilson  Bertraud. 
Walter  H.  Bertron. 

Douglass  D.  Besore. 

Warren  A.  Betterly. 

Benjamin  Franklin  Betts. 
John  Beveridge,  jr. 

Kenneth  M.  Beveridge. 

John  Taylor  Bibb,  jr. 

Leon  LeRoy  Biche. 

Craig  Biddle. 

Paul  W.  Biehler. 

Julius  Bien,  jr. 

John  E.  Bierer. 

James  L.  Bigelow. 

Joseph  S.  Bigelow,  jr. 
Frederick  Pearce  Biggs. 
Harry  Bijur. 

Earl  Leo  Bilheimer. 

Charles  V.  Bill. 

Val  T.  Billups. 

Harry  Lee  Bimm. 

Walter  D.  Binger. 

Albert  E.  Binks. 

Byron  Bird. 

Carl  A.  Birdsall. 

Garner  Kippen  Birdseye. 
Howard  Birkett. 

William  G.  Birkhead. 

Hugh  J.  Birmingham. 

William  James  Birmingham. 
Bert  Jake  Birnbaum. 

Henry  William  Bischoff. 
John  Heber  Bishop. 

Paul  Lee  Bissell,  jr. 

Tom  A.  Bither. 

Howard  Paul  Bittinger. 
Robert  H.  Bitzer. 

Alexander  Black. 

Avery  John  Black. 

Charles  Nimmo  Black. 

Craig  O.  Black. 

Edward  C.  Black. 

John  Earl  Black. 

Orlando  Bacon  Black. 

Rcbert  Overton  Black. 
Charles  Galloway  Blackard. 
Border  Blackburn. 

Daniel  McMichael  Blackburn. 
Ernest  W.  Blackburn. 

Jack  Blackburn. 

James  Mortimer  Blackburn. 
Lloyd  Charley  Blackburn. 
Berkeley  Blackman. 

Clifford  Lamoin  Blackman. 
Laurence  Morton  Blackraer. 


William  Cameron  Blackmore. 
Walter  F.  Blackston. 

Clarence  Wakeman  Blackwell. 
Frazer  Nelson  Blackwell. 

Bert  Roy  Blair. 

Byron  Sherman  Blair. 

John  Albert  Blair. 

Parker  Blair. 

Paul  Robert  Blair. 

Samuel  Abdill  Blair. 

George  Edwin  Blake. 

John  Raymond  Blake. 

Thomas  J.  Blake. 

George  Washington  Blakeley. 
William  Sample  Blakeley,  jr. 
James  A.  Blakely. 

Carleton  Woodman  Blanchard. 
George  Kinson  Blanchard. 
Howard  B.  Blanchard. 

Leslie  David  Blanchard. 

James  Thomas  Blandford. 
John  Blaney. 

Robert  Edward  Blankenship. 
Walter  Keith  Blanton. 

William  Hill  Bleecker,  jr. 
Carlton  Merrill  Bliss. 

Adrian  Block. 

Harold  Christian  Block. 
Hyman  Block,  jr. 

Prank  Blood. 

Wayland  P.  Blood. 

Thomas  J.  M.  Bloodworth. 
Edward  Leon  Bloom. 

Robert  B.  Bloom. 

Frederick  R.  Blount,  jr. 
Alexander  Blum. 

Clarence  Arthur  Bloom. 
Melvin  A.  Blurton. 

Bernard  Deckard  Bostright. 
Daniel  Franklin  Bobbitt 
Leon  M.  Bocker. 

Bertram  Lodenheimer. 

Paul  Augustine  Bogan. 

George  Whitfield  Bogardus. 
Edmund  Archibald  Bogert. 
Howard  Zabrikie  Bogert. 
Merle  William  Bogert. 

Mark  Damon  Bohen. 

Marvin  Edward  Boisseau. 
Fred  John  Bolander. 

Charles  Frank  Boles. 

Austin  Francis  Boley. 

Frank  George  Bollman. 

Henry  Bollman. 

Merle  H.  Bollman. 

William  A.  Bolt. 

John  Hugh  Bolton. 

George  Arthur  Bond. 

George  Clair  Bond. 

Norman  James  Bond. 

Wilmer  Krusen  Bond. 

John  A.  Bonham. 

James  Leo  Bonner. 

Richard  William  Bonnevalle. 
Ulysses  H.  Bonney. 

Stephen  Bonsai,  jr. 

Kitchen  M.  Boormian. 
Franklin  Otis  Booth. 

Wallace  Johnson  Boothby. 
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Second  lieutenants- 


Ross  Boothe. 

Cecil  A.  Borden. 

Horace  L.  Borden. 

John  Alfred  Borden. 

Harold  T.  Bornefeld. 

Fred  Sidney  Borum. 

Felix  Borzynski. 

William  O.  Bosworth. 

Charles  Saunders  Bouchard. 
Edward  Eugene  Bouchard. 
Clarence  Kinne  Boucher. 
Auguste  E.  Boudreaux. 

Joseph  Ellwood  Boudwin,  jr. 
Howard  Boulton. 

George  Lyman  Boulware. 
Joseph  J.  Bourgoine. 

Leroy  Arthur  Boutwell. 

James  J.  Bowden. 

Charles  Clark  Bowen. 

Claude  Morris  Bowen. 

Orloff  L.  Bowen. 

Raymond  B.  Bowen. 

Paul  Eugene  Bower. 

Raymond  Gladestone  Bower. 
Rolland  Follmer  Bower. 
Eugene  Bowers. 

William  E.  Bowersox. 

Walter  Sheriff  Bowles. 

Elmer  J.  Bowling. 

James  Ernest  Bowyer. 

Harry  Newman  Bowler. 

Edgar  Stanley  Bowlus. 

Robert  Bowman. 

Samuel  C.  Bowman. 

Beverly  Munford  Boyd. 

John  Peebles  Boyd. 

William  Paul  Boyd. 

George  LeRoy  Boyle. 

Robert  Driscoll  Boyle. 

Gail  Vanden  Braak. 

T.  R.  Brace. 

Joseph  Riordan  Bracken. 

Orval  Lester  Brace. 

.Joseph  Thomas  Bracket. 
Edward  Tappan  Brackett. 

Roy  Brackett. 

Prank  Muller  Bradbury. 
George  Lewis  Bradford. 

Harry  A.  Bradford. 

Henry  Earle  Bradford. 

Paul  W.  Bradford. 

Thomas  Leonard  Bradford,  jr. 
William  Russell  Bradford. 
Addison  Ballard  Bradley. 
Charles  Clarence  Bradley. 
Charles  Emmett  Bradley. 
Edgar  Lyman  Bradley. 

Leslie  Kenneth  Bradley. 
Lyman  Cook  Bradley. 

Forrest  D.  Bradshaw. 

Cletus  Joseph  Brady. 

Herman  C.  Brady. 

Lester  S.  Brady. 

William  Thomas  Brady. 
William  Grinnell  Braid. 

Fred  Lindley  Brainerd. 
Maynard  Bramhall. 

George  Abraham  Brammer. 
Walter  Otto  Brandenburger. 


Continued. 

Raymond  Lewis  Brang. 
Harold  Rigby  Branine. 

Harold  Wood  Branson. 
Raymond  Lee  Branson. 
Thomas  James  Brant. 

Lester  L.  Branthoover. 
Howard  Bratton,  jr. 

Gaston  L.  Brand. 

Clarence  Augustus  Braukman, 
Arnold  William  Braun. 

Bruce  E.  Braun. 

William  Parker  Braun. 
William  Lawson  Brazelton. 
Ben  J.  Breckinridge. 

Homer  Ludwig  Bredouw. 
Thomas  P.  Breen. 

William  P.  Breen. 

Robert  Potter  Breese. 

James  Dennison  Brennan. 
James  Thomas  Brennan. 
Lawrence  Joseph  Brennan. 
Augustus  Martin  Brenneke. 
Richard  O.  Brennesholtz. 

Earl  Norman  Bressman. 
George  Joseph  Brew. 

Paul  Brew. 

Kenneth  Elting  Brewer. 

Morel  I Kenneth  Brewster. 
Martin  Calkins  Briggs. 

Robert  Wesley  Briggs. 

Elijah  Bright. 

Walter  Emmin  Brinkman. 
Willard  Seymour  Brissel. 
Maurice  Stevens  Britt. 

Leroy  Brodersen. 

Dudley  David  Brodie. 

Thomas  Carter  Brodix. 
William  Joseph  H.  Brodrick. 
Rudolph  Eugene  Brofft. 

John  Abram  Brokaw. 

Albert  Fred  Brokmeyer. 
Clarence  Selby  Broms. 

Tyler  C.  Bronson. 

Boone  W.  Brooke. 

John  B.  Brooks. 

Wendell  Holzworth. 

Arthur  H.  Brooks. 

Arthur  Raymond  Brooks. 
Daniel  Arthur  Brooks. 

Earl  Brooks. 

Edward  James  Brooks. 
Frederick  A.  Brooks. 

George  H.  Brooks. 

Martin  V.  B.  Brooks. 

Merrill  Pillsbury  Brooks. 
Roger  Eaton  Brooks. 

Walter  Ernest  Brooks. 
Raymond  J.  Broome. 

William  E.  Brotherton. 

Alvin  McCreary  Brown. 
Arthur  V.  Brown. 

Clarence  Wilfred  Brown. 
Clifford  Allen  Brown. 

Edwin  Arnold  Brown. 

Ernest  Brown. 

Frederick  Lyons  Brown. 
George  L.  Brown. 

H.  Mitchell  Brown. 

Harley  Franklin  Brown. 
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Second  lieutenants — Continued. 


Harry  Baldwin  Brown. 

Harry  Dugan  Brown. 

Herbert  P.  Brown. 

Herman  M.  Brown. 

Isaac  Griffith  Brown. 

Jasper  C.  Brown. 

Joseph  E.  Brown. 

Lewis  Frank  Brown. 

Owen  S.  Brown. 

Ralph  Emerson  Brown. 

Ray  Baxter  Brown. 

Raymond  J.  Brown. 

Reubin  Brown. 

Robert  Houston  Brown. 

Robert  James  Brown,  jr. 
Stanley  Pincott  Brown. 

Thomas  Baltzell  Brown. 
Wendell  Wheeler  Brown. 

Wilbur  Trade  Brown. 

William  C.  F.  Brown. 

William  O.  Brown. 

Charles  Earl  Browne. 

Robert  LeWright  Browning. 
Russell  I.  Browning. 

Fred  Parke  Brownlee. 

Joseph  Winter  Bruce,  jr. 
Russell  Lowers  Bruch. 

William  Joseph  Brugman. 
Jefferson  Upton  Brumback. 
Wilbur  Brundage. 

Donald  Lloyd  Bruner. 

Shermer  Douglas  Brunt. 
Spencer  Brush. 

David  Derden  Bruton. 

Edward  Gunning  Brya. 

John  A.  Bryan. 

Mahlon  Philip  Bryan. 

Ralph  Bryan. 

Gordon  Spencer  Bryant. 

Harold  Bingley  Bryant. 

Henry  S.  Bryant. 

Marquis  Vernon  Bryant. 

Harold  Higgins  Buchanan. 
James  Dewar  Bucbanan. 

James  Paschal  Buchanan. 
Thomas  Shirley  Buchanan. 
George  C.  Buchtcnkirch. 
Edward  H.  Buck. 

Walter  Francis  Buck. 

Douglas  Arthur  Buckler. 
Francis  John  Buckley. 

John  Harold  Buckley. 

Paul  D.  Bucklin. 

William  Norris  Bucklin,  jr. 
Samuel  Arthur  Buckmaster. 
William  F.  Buckner,  jr. 

Charles  D.  Budd,  jr. 

Albert  Appollos  Buell. 

Harry  Cramphin  Buell. 

Charles  Cleonore  Bufkin. 
Joseph  Swepson  Buford,  jr. 
Henry  Clay  Bughman,  jr. 
Edward  Lippincott  Bullock,  jr. 
Morris  Everett  Bumpus. 

Miron  Brunnell. 

Harry  Burch  Bunting. 

John  Merrill  Bunting. 

Wade  H.  Bunting. 

Alexander  Austin  Burch. 


Homer  Darling  Burch. 

Mark  Hoyt  Burch. 

Earl  Kirkwood  Burdick. 

Howard  Burdick. 

Edwin  Burge. 

Arthur  I.  Burgess. 

Arthur  P.  Burgess. 

George  H.  Burgess. 

Ballard  Young  Burgher. 

Van  Hampton  Burgin. 

Francis  Xavier  Burke. 

George  Francis  Burke, 

Thomas  R.  Burke. 

Franz  Upham  Burkett. 

Albert  N.  Berkholder. 

Charles  Nagle  Burks. 

Donald  M.  Burleigh. 

Gilbert  William  Burnett, 

Otto  Franklin  Burney. 

Stanley  Burnham. 

Charles  Hugh  Burns. 

John  Lockwood  Burns. 

Ruel  Fox  Burns. 

Thomas  E.  Burns. 

Thomas  Russell  Burns. 

Alexander  T.  Burr. 

Hudson  Coe  Burr. 

Kinsey  Burr. 

Richard  Olcott  Burr. 

Hallett  Jenkins  Burrall. 

Chester  D.  Burrell. 

William  Charles  Burrucker. 
Elbert  F.  Burton. 

James  Burton,  jr. 

Joseph  Whitner  Burton. 

Howard  Johnston  Burtt. 
Bradford  Stetson  Bush. 

Roland  A.  Bush. 

Orin  J.  Bushey. 

Sherman  Ward  Bushnell. 

Clyde  Henry  Butler. 

Frederic  Warren  Butler. 

Joseph  F.  Butler. 

Roy  J.  Butler. 

William  Edward  Butler. 

William  Henry  Butler,  jr. 

Harold  Homer  Butterfield. 
Benjamin  Thomas  Butterworth,  jr. 
Russell  Irvin  Butterworth. 

Alden  Crippen  Buttrick. 

Daniel  Edward  Butts. 

Frederick  Marion  Byerly. 

Marsh  Maeck  Byington. 

Willis  Mark  Byhum. 

Granville  William  Byrne. 

John  J.  Byrne. 

William  Devereaux  Byron,  2d. 
Philip  Frank  Cabell. 

James  Jackson  Cavot. 

Thomas  Dudley  Cabot. 

Lester  E.  Cadman. 

Curtis  Leland  Cady. 

Duane  Cliff  Cady. 

William  F.  Cadzow,  jr. 

Ralph  Jones  Cafiall. 

Harold  V.  Cahill. 

Harry  Joseph  Cahill. 

John  Charles  Cahill. 

Henry  Emanuel  Cahn. 
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Second  lieutenants — Continued. 


Cutler  J.  Cainon. 

Harold  Benjamin  Caldwell. 
.Tabin  Bush  Caldwell. 

Joe  Hardwick  Caldwell. 

Wally  Strain  Caldwell. 

Robert  C.  Calef. 

Abner  Welborn  Calhoun. 

Ben  Allen  Calhoun. 

Preston  Browne  Calhoun. 
Robert  Lawrence  Callaghan. 
James  Francis  Callahan. 

John  J.  Callahan. 

Alfred  R^mond  Callender. 
Leonard  Callender. 

Marshall  Campbell  Callender. 
Herbert  Clarence  Callsen. 

Cecil  Baltimore  Calvert. 

Allan  John  Cameron. 

Burr  Solomon  Cameron. 

David  Cameron. 

Don  Cameron. 

Henry  M.  Cameron. 

Robert  F.  Cameron. 

Anthony  Caminett,  jr. 

Howard  Eugene  Cammack. 
Edward  Camnitz. 

John  Lafayette  Camp,  jr. 
Julian  W.  Camp. 

Alexander  Campbell. 

Clarence  Preston  Campbell. 
Claude  Melnctte  Campbell. 

Don  M.  Campbell. 

Elmer  Bentley  Campbell. 

Harry  B.  Campbell. 

Hayden  Snelson  Campbell. 
Horace  Leslie  Campbell. 

Leslie  H.  Campbell. 

Marson  H.  Campbell. 

Marson  Campbell,  jr. 

Max  W.  Campbell 
Robert  Ezekial  Campbell. 
Thomas  Edwin  Campbell. 
Thomas  Patterson  Campbell. 
Walter  Melville  Campbell. 
William  Montgomery  Campbell. 
Hugh  Cady  Campfleld. 

John  Lee  Campion. 

John  Peters  Canfield. 

Lavfrence  Hayward  Cannon. 
Evan  E.  Cannon. 

Thomas  Oliver  Cannon. 

Louis  Bishop  Capron. 

Theodore  Jackson  Capron. 
Talmadge  Elisha  Caraway. 
James  Paachal  Carberry. 

Edwin  Forrest  Carey. 

John  Lawrence  Carey. 

Hugh  Gibbs  Cargo. 

George  Beavers  Carhart. 

Harold  W.  Carhart. 

Clyde  Hicks  Carley. 

Harry  Gray  Carley. 

Robert  Carlile,  jr. 

Russell  B.  Carlisle. 

Carlyse  Robert  Carlson. 

Henry  Fisk  Carlton. 

Richard  Paul  Carlton.- 
John  Walter  Smith  Carmine. 
Lawrence  Barrett  Carnahan. 


Whitehurst  Marsh  Carner. 
Thomas  C.  Carney. 

Arthur  Eldred  Carpenter. 
Earle  J.  Carpenter. 

Martin  Francis  Carpenter. 
Edmond  N.  Carples. 

John  Preston  Carr. 

Maxey  H.  Carr. 

Spence  Summers  Carrick. 
Alfred  Cornelius  Carrier. 
George  Dart  Carrington. 
Henry  Havens  Carrithers. 
Alfred  Bailey  Carroll. 

Harry  Michael  Carroll. 

J.  Harold  Carroll. 

John  Joseph  Carroll. 

Lee  Joseph  Carroll. 

Thomas  John  Carroll. 

Prank  Mallary  Carryl,  jr. 
Henry  Ledyard  Carscadin. 
Robert  Hugh  Carson. 

William  Holmes  Carson. 
Aubrey  Leon  Carter. 

Charles  Faulkner  Carter. 
Clarence  Le  Roy  Carter. 
Harry  William  Carter. 

Hugh  Thomas  Carter. 

Jewell  L.  Carter. 

Keith  Carter. 

Paul  Burton  Carter. 

Joseph  Silvus  Carusi. 

Walter  William  Carveth. 
Charles  Walter  Carvin. 
Edward  Austin  Cary. 

George  Albert  Cary. 

Harold  Samuel  Case. 

Leland  Irving  Case. 

Walter  B.  Case. 

Albert  Francis  Casey. 
Michael  J.  Casey. 

James  Donald  Cassels. 
Benjamin  Buckles  Cassiday. 
Holland  M.  Cassidy. 
Frederick  Barwick  Castator. 
Otis  Henry  Castle. 

Bernard  Tobias  Castor. 
Harry  H.  Catching. 

Sewall  Chandler  Cathcart. 
Norman  Bennie  Catterall. 
Arlington  Rollin  Caughey. 
James  Carlisle  Cauthen. 
James  Finley  Cavagnaro. 
Stephen  Edward  Cavanaugh. 
Prank  Cave. 

Frank  Cavender. 

Francis  E.  Cavette. 

Fred  T.  Cerney. 

Reuben  Joseph  Chadbourne. 
Earl  Chadwell. 

Stuart  Chadwick. 

Charles  Adolph  Chalaron. 
James  Earl  Chalmers. 
Rowland  Lee  Chamberlain. 
Morgan  Gould  Chamberlain. 
Walter  Chamberlin,  jr. 
Percival  Henry  Chance. 
George  Ernest  Chandler. 
Homer  Barrow  Chandler. 
Joseph  Mitchell  Chandler. 
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Dale  A.  Changnon. 

John  Channing. 

Charles  Graham  Chapin. 

Allen  Chapman. 

George  Arthur  Chapman. 

George  John  Chapman. 

Joseph  P.  Chapman. 

Leonard  Brintwell  Chapman. 
Wendell  Phillips  Chapman. 
Henry  A.  Chappie. 

William  Kamp  Charles. 

William  Slater  Charnley. 

Lowell  Henry  Chase. 

Oscar  P.  Chase. 

Paul  W.  Chase. 

Roy  Wilbur  Chase. 

Samuel  W.  Chase. 

H.  Gordon  Chasseaud. 

Charles  Carl  Chauncey. 

Chester  Wesley  Cheak. 

Archibald  F.  Cheney. 

Bertrum  W.  Chenoweth. 

Andrew  J.  Cheritree. 

Charles  W.  Butterfield  Childs. 
John  Shedd  Childs. 

Roy  W.  Chilson. 

Arch  G.  Chilton. 

Ralph  Henry  Chilton. 

Edwin  E.  Christena. 

Albert  Martin  Christensen. 
Carleton  Wade  Christian. 
Clarence  Herbert  Christian. 
Savias  T.  Christian. 

Joseph  Kay  Christiansen. 

Ove  Carl  Christiansen. 

Edward  M.  Christie. 

Donald  Christopher. 

Luke  Christopher. 

Edward  P.  Chrystie. 

Henry  Stern  Churchill. 

Sealy  Jack  Churchill. 

Walter  A.  Churchill. 

Alexander  Gray  Churchward. 
Prank  Cimmino. 

Stewart  Bane  Claar. 

Ralph  Bernard  Claggett. 

James  Lawrence  Claghorn. 
Herbert  A.  Claiborne,  jr. 
Frederick  William  Clampett,  jr. 
Edwin  Menefee  Clancy. 

Bernie  Dean  Clanton. 

William  Percy  Clapham. 

Charles  Gardner  Clapp. 

Kenneth  Smith  Clapp. 

Robert  Parker  Clapp. 

George  Douglas  Clapperton, 
Allen  Clark. 

Alfred  Clark. 

Anson  Luman  Clark. 

Clifton  Wirt  Clark. 

Dennay  A.  Clark. 

Earl  Wakefield  Clark, 

Edward  Stanley  Clark. 

Edwin  Russell  Clark. 

Ezra  Westcose  Clark. 

George  Albert  Clark. 

Harold  Poster  Clark. 

Harold  Lyman  Clark. 

James  G.  Clark. 


James  H.  Clark. 

John  Balfour  Clark. 

John  Everett  Clark. 

John  Francis  Clark. 

John  L.  Clark. 

Kenneth  L.  Clark. 

McKinley  P.  Clark. 

Marshall  Grant  Clark. 

Melville  Nathaniel  Clark. 
Ralph  Ives  Clark. 

Ralph  Nathaniel  Clark. 

Robert  Hazeltine  Clark. 
Russell  Clark. 

Smith  Duvall  Clark. 

Wallace  Thomas  Clark. 

Walter  Daniel  Clark,  jr. 
William  H.  Clark. 

William  James  Clark. 

Basil  M.  Clarke. 

Chester  Raymond  Clarke. 
Clinton  Wesley  Clarke. 
DePrance  Clarke. 

Eugene  Caldwell  Clarke. 
Stanley  Clarke. 

John  W.  Clarkson. 

Robert  Cooke  Clarkson,  jr. 
Leslie  Alan  Cleary. 

Dewitt  Cleland 
Francis  W.  Clemmey. 

William  R.  Clendinning. 

Bruce  Cleveland. 

Lyman  Warren  Cleveland,  jr. 
Robert  Linsted  Cleveland. 
Charles  Francis  Clevette. 
Prank  Hamilton  Clewers. 
Nelson  Alfred  Cliff. 

Harold  Verne  Cline. 

Richard  Earl  Cline. 

William  Henry  Cline,  jr. 
William  Edward  Close. 
Edward  Harve.y  Clouser. 
Lloyd  Roberts  Clowes. 

Bert  Reese  Cloyd. 

Roy  T.  Clunk. 

Wallace  P.  Clyce. 

Robert  William  Clyde. 

James  H.  Coachman. 

John  P.  Coad. 

Ralph  George  Coad. 

U.  Samuel  Coan. 

Roland  Eli  Coate. 

Austin  M.  Coates. 

William  Thomas  Coates. 
Ernest  Williams  Cobb. 

Glenn  S.  Cobb. 

Julius  A.  Cobolini, 

Earl  Clifton  Cochrane. 

Charles  Francis  Cocke. 

Frank  A.  Coe. 

Henry  Michael  Coesfeld. 
Harry  Buffington  Coffee. 
Lawrence  Dayton  Coffing. 
James  E.  Cogan. 

William  Joseph  Cogan. 

Harold  Cogswell. 

Abraham  Paul  Cohen. 

Jacob  Cohen. 

Victor  H.  Cohen. 

John  James  Coker. 
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Lewis  F.  Colbert. 

Oliver  Messer  Colby. 

Albert  B.  Cole. 

Albert  T Cole. 

Charles  Clayton  Cole. 

Dausa  Webster  Cole. 

Donald  Brown  Cole. 

Franklin  Everett  Cole. 

Harold  Damode  Cole. 

Myron  A.  Cole. 

Albert  McCullough  Colegrove. 
Arthur  Augustus  Coleman. 
George  D.  Coleman. 

LeRoy  Astor  Coleman. 

Loring  Wilkins  Coleman. 
Raymond  M.  Coleman. 

Russell  L.  Coleman. 

Paul  David  Coles. 

Vincent  Joseph  Coletti. 
Thomas  Emmett  Colleton. 
William  Barrow  Collett,  jr. 
David  Copley  Collier. 

Arthur  P.  Colligan. 

Albert  J.  Collins. 

Henry  Thomas  Collins. 

Paul  Fisk  Collins. 

Raymond  Brien  Collins. 

Harry  W.  Colmery. 

Frank  C.  Colridge. 

Russell  Griswold  Colt. 

Robert  Louie  Colthart. 

Ralph  Marvin  Colton. 

Henry  A.  Colver. 

Clifford  .T.  Colville. 

Arthur  Dorance  Colvin. 
Braxton  Bragg  Comer,  jr. 

John  Comly. 

Charles  Montgomery  Commins. 
Harold  Compere. 

Ralph  Osgood  Compton. 

Asa  Hurley  Comstock. 

Keyon  Phiminster  Comstock. 
David  Jordan  Conant. 

Rellis  Gilbert  Conant. 

Bernard  Martin  Conaty. 

Prank  M.  Condon. 

Clarence  N.  Cone. 

William  Devoe  Coney. 

Alfred  R.  Coningsby. 

Claude  Reddy  Conklin. 

Frank  Walter  Conley. 

Gerald  J.  Conlin. 

Robert  D.  Connell. 

Samuel  Martin  Connell. 

Harry  G.  Conner. 

Lawrence  Hodge  Conner. 
William  P.  Conner. 

Allen  Howard  Connolly. 

Cecil  Herman  Connolly. 
William  E.  Connolly. 

Clarence  P.  Connor. 

William  Lawrence  Connor. 
George  Stribling  Conover. 
Harry  Stackpole  Conrad. 

Max  Henry  Conrad. 

Thomas  Payne  Conroy. 

Leon  Leslie  Consolloy. 
Cornelius  Michael  Conway. 
James  Vincent  Conway. 

John  Arthur  Conway. 


John  Somersette  Conway,  jr. 
William  E.  Conway,  jr. 
Gardiner  Coogan. 

Charles  Ira  Cook,  jr. 

Edward  Philip  Cook. 

Everett  Richardson  Cook. 
Frank  Lauderdale  Cook. 
Howard  Edsel  Cook. 

Thomas  Francis  Cook,  jr. 
Walter  Ross  Cooke,  jr. 

Linn  P.  Cookson. 

Homer  H.  Coolidge. 

Prank  E.  Cooney. 

Joseph  J.  Cooney. 

Gerald  F.  Coons. 

Elmer  Ellsworth  Cooper. 
Frederick  A.  Cooper. 

John  Harlan  Cooper. 

Joseph  W.  Cooper. 

Lane  Reed  Cooper. 

Ralph  Emerson  Cooper. 
Ramson  Cooper,  jr. 

Richard  Dwyer  Cooper. 
Robert  Berry  Cooper. 

Sidney  Cooper. 

Walter  Whipple  Cooper. 
Normand  Reid  Copeland. 
Robert  Lynn  Copsey. 
Frederick  Jackson  Corbett. 
Thomas  Ashley  Corby. 

Joseph  Geer  Corey. 

Russell  B.  Corey. 

Stanley  A.  Corfman. 

Joseph  Marshall  Cormack. 
Paul  J.  Corn. 

Donald  Sidney  Cornell. 

Prank  Brown  Cornell. 

Julian  Dana  Corrington. 
Irvington  Pemberton  Corse. 
Arthur  J.  Cort. 

Edgar  M.  Cortright. 

Charlton  W.  Corwin. 

Wayne  Meisner  Cory. 

Lloyd  Costar. 

John  D.  Costello. 

Eugene  Cotter. 

Kenneth  Charles  Cottingham. 
Clifton  Carlyle  Cottrell. 
George  Williamson  Cottrell. 
Roy  Wood  Cottrell. 

Hugh  A.  Coulbourn. 

Joseph  Oscar  Coulbourn. 
Bayard  Lamar  Coulter. 

Isaac  H.  Coulter. 

William  Adams  Coulter. 
William  Elliot  Coulter. 

Wayne  Kelly  Cousins. 

George  Ganiard  Cover. 

Euclid  Madison  Covington. 
Harry  Stockdell  Covington. 
John  Cowan. 

Royal  W.  B.  Cowan. 

Raymond  Stewart  Coward. 
Charles  Lewis  Cowell. 

Russell  Twaddle  Cowgill. 
Arthur  Stanley  Cox. 

George  Flowland  Cox,  jr. 

John  Dunlap  Cox,  jr. 

Leon  Clark  Cox. 

Melvin  Duane  Cox. 
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Sidney  H.  Cox. 

Frank  James  Coyle. 

Walter  Wensley  Coyle. 

John  Howard  Cozzens. 

John  Andrew  Crafts. 

Arthur  Cragin. 

Alexander  Craig,  jr. 

Carl  Clinton  Craig. 

Illtred  William  Craig. 

John  Westley  Craig. 

Karl  Harrold  Craigie. 

Ira  William  Cramer. 

Morris  Ingersoll  Crandall. 

Baron  D.  Crane. 

Emerson  Petit  Crane. 

George  Averill  Crane. 

Lester  Stephan  Crane. 

Oliver  Perry  Hazard  Crane. 
Orville  W.  Crane. 

Percy  F.  Crane. 

Joseph  O.  Cranford. 

Russell  Aubrey  Cranford. 

Allan  Hodgdon  Crary. 

Roy  Palmer  Crary. 

Charles  Butler  Crawford. 

Daniel  McLauchlan  Crawford. 
Frank  Howard  Crawford. 

Harry  Huston  Crawford. 

John  Sanderson  Crawford. 
Leland  D.  Crawford. 

Norman  Frame  Crawford. 
Wilbur  Francis  Crawford. 
William  John  Crawford. 

Francis  J.  Creamer. 

Lloyd  Stanley  Crede. 

John  Merl  Crell. 

Clyde  F.  Cretsinger. 

William  Warren  Crews, 

William  Doolittle  Crim. 

Elmer  Sylvester  Cripe. 

John  Harry  Crippen. 

John  Charles  Crissey. 

Sherman  Barthollomeou  Crissey. 
Donald  L.  Crist. 

Edward  Fowler  Critchett. 
William  Robert  Crittenden. 
George  Augustus  Crocker,  jr. 
Zena  Crocker,  jr. 

George  Southey  Crockett,  jr. 
Robert  Theodore  Cronau. 

Elton  Frick  Cronk. 

R.  H.  Crooks. 

Robert  Crosbie. 

Stephen  Crosby. 

Price  Emerson  Cross. 

Robert  O.  Crosthwaite, 

Norman  Simmons  Crouch. 

Rush  F.  Crouse. 

Walter  Cary  Crowdus. 

John  Robert  Crowe,  jr. 

Walter  Andrew  Crowe,  jr. 

Elmer  A.  Crowell. 

Howard  H.  Crowell. 

Reginald  Bulkley  Crowell. 

Irving  Henry  Crowne, 

Frank  D.  Croxford. 

Roy  R.  Crozier. 

Colin  .Toy  Cruickshank. 

Gay  Crum. 


James  Michael  Crummey. 

Don  Mills  Crump. 

Merlin  F.  Crutcher. 

Jerome  Moore  Cudlipp. 

Walter  Frank  Cudlipp. 

James  W.  Cuff. 

Craig  Culbertson. 

Joe  L.  Culbertson. 

Robert  Alexander  Culbertson. 
John  J.  Cullinan. 

George  Raymond  Cullma. 
Alexander  Banks  Culp. 

Arthur  M.  Culpepper. 

Fred  J.  Cummings. 

George  B.  Cummings. 

Roland  Reed  Cummings. 
Albert  S.  Cummins. 

William  Henry  Cunliffe,  jr. 
John  Q.  Cunning. 

Arthur  L.  Cunningham. 

Bruce  Wallace  Cunningham. 
John  Redmond  Cunningham. 
William  Newton  Cunningham, 
Percy  Eugene  Cunnius. 

Robert  O.  Cupp. 

Marvin  Emmett  Curie. 

Daniel  J.  Curran. 

George  Aloysius  Curran. 
James  Martin  Curran. 
Richard  Currier. 

Charles  F.  Curry,  jr. 

James  T,  Curry,  jr. 

James  Golden  Curtin. 

Harold  B.  Curtis. 

Frederick  WTllard  Curtiss,  jr. 
Clifford  H.  Cushman. 

Harland  Burbank  Cushman. 
Felix  Vining  Cutler. 

Charles  Edward  Cutter,  jr. 
Heyward  Cutting. 

George  Belcher  Cutts. 

Roy  U.  Dabbs. 

George  L.  Dahl. 

Wallace  Werneth  Dahman. 
Charles  V.  Daiger,  jr. 

Gardner  A.  Dailey. 

Harry  A.  Dailey. 

Ralph  Taylor  Dale. 

Russell  Reynolds  Dale, 

Eugene  F.  Daley. 

Walter  Ford  Daley. 

Burnie  Raymond  Dallas. 
WTlfred  Dalton. 

Edward  J.  Daly. 

Arthur  Y.  Dalziel. 

Alfred  Langdon  Dana. 

Deane  Dana. 

Leslie  Vaughn  Dana. 

George  Edward  Daniel. 

Albert  James  Daniels. 

Emery  Clair  Daniels. 

Harry  Baldwin  Daniels. 
Vernon  Edward  Daniels. 
William  Charles  Daniels. 
David  Reese  Danner. 

Fayette  Anthony  Da  Prom. 
James  D’Arcy,  jr. 

Daniel  L.  Dargue. 


41 


Second  Ueutenants — Continued. 


Harold  Preston  Darling. 
Frank  Darlington. 

Fred  E.  D’ Amour. 

Harold  Sanford  Darr. 
Joseph  R.  Darrac. 

Howard  A.  Darrin. 

Theodore  Hamilton  Dauchy. 
John  E.  Daugherty. 

Louis  Burhans  Daumont. 
Charles  Henry  Dauphin. 
Hubert  Hart  D’Autremont. 
Harvey  B.  Davenport. 
Herbert  Davenport. 

James  Joseph  Davey. 

John  Andrew  Davey. 

Earl  David. 

Edward  Crawford  Davidson. 
Kenneth  S.  M.  Davidson. 
Lyndall  P.  Davidson. 

Oscar  Dean  Davidson. 
Robert  L.  Davidson. 

William  J.  Davidson. 

John  Pugh  Davies. 

Owen  Elton  Davies. 

Stuart  Johnson  Davies. 
Charles  S.  Davis. 

Charles  Thompson  Davis. 
Claud  Alonzo  Davis. 

David  F.  Davis. 

Earl  Adams  Davis. 

Edward  Lawrence  Davis. 
Edwin  Kent  Davis. 

Harold  B.  Davis. 

Harold  Eskridge. 

Harold  F.  Davis. 

Harry  K.  Davis. 

Howard  Gay  Davis. 

Ira  Guy  Davis. 

John  Evan  Davis. 

John  W.  Davis,  jr. 

Kenneth  Monroe  Davis. 
Lloyd  Evans  Davis. 

Milton  Ernest  Davis. 

Owen  Douglas  Davis. 

Paul  Orvan  Davis. 

Philip  W.  Davis. 

Richard  Earle  Davis. 

Robert  Harris  Davis. 

Roy  Le  Fevre  Davis. 

Samuel  Howard  Davis. 
Theodore  W.  Davis. 

Thomas  C.  Davis. 

William  Henry  Davis. 
William  Reed  Davis. 

Vern  Cecil  Davison. 

James  L.  Davitt. 

Charles  Bertram  Dawson. 
Fred  C.  Dawson. 

Clifford  T.  Day. 

Ezra  Halsey  Day. 

B'rederick  Samuel  Day. 
Henley  French  Day. 

John  L.  Day. 

Richard  Foulke  Day. 

Frank  E.  Dayton. 

James  Wilson  Dayton. 

Lewis  Allgeo  Dayton. 
Theodore  Reed  Dayton. 


William  H.  Dayton. 

Fred  Richard  Deal. 

Alexander  Richard  Dean. 

John  Raymond  Dean. 

John  Walter  Dean. 

William  Edward  Dean,  jr. 

Le  Roy  Ponton  De  Arce. 

James  R.  Dearden. 

Ernest  Aubrey  Deaton. 

Manuel  Andrew  De  Bettencourt. 
Ralph  E.  De  Castro. 

Kenneth  Neilson  Decker. 

William  Earl  De  Courcy. 
Lawrence  Taylor  Dee. 

Gilbert  De  Merest  Deere. 

Edwin  Pratt  Deeves. 

Arthur  W.  Defenderfer. 

Smith  J.  De  France. 

Le  Roy  Charles  De  Frates. 

Leon  De  Fremery. 

Donald  Lee  De  Golyer. 

Elmer  Fred  Degon. 

James  De  Hart. 

Raymond  Edgar  De  Hoog. 
Richard  H,  Deitrich. 

Harold  F.  De  Lacour. 

Edward  K.  Delana. 

Safford  Andrus  De  Lano. 

John  Washington  Delaplane. 
Edwin  Beuhler  Delk. 

Elmer  C.  De  Montel. 

William  Lav/rence  Dempsey. 
George  William  Denbo. 

Robert  Newton  Denham,  jr. 
Thompson  Brooks  Simkins  Denham. 
George  Russell  Denie. 

John  F.  De  Niff. 

Earl  W.  De  Nio. 

Arthur  Hov/ard  Denison. 

John  W.  Denison. 

Douglas  R.  Denman. 

Leonidas  P.  Denmark. 

Norvell  Wallace  Dennie. 

Donald  Waldemar  Dennis. 

William  Van  Dennis. 

John  R.  Dennison. 

Edward  E.  Denniston. 

Archibald  Marshall  Denny. 

Cary  Freeman  Denny. 

Harmar  D.  Denny,  jr. 

Hugh  Roy  Denny. 

Harold  E.  De  Noyelles. 

Magruder  Dent. 

George  R.  S.  Denton. 

Winfield  Kirkpatrick  Denton. 
David  R.  Derge. 

Clarence  John  Derickson. 

James  Willcox  Des  Champs. 
Charles  Burton  De  Shields. 

George  William  De  Smet,  jr. 
James  Philip  Desmond. 

Charles  D.  Despain. 

Leo  Deutsch. 

Howard  Gove  De  Van. 

Leo  Giles  Devaney. 

George  P.  De  Veau. 

John  M.  Devers. 

Jules  De  Villeneuve. 

Kenneth  Lee  De  Vore. 
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Joseph  Roland  Devries. 
William  Nicholas  De  Wald. 
Maurice  John  Dewey. 

Charles  C.  Dexter. 

Donald  Mitchell  Dey. 

Wylie  Fort  D’ Hodge. 

Aubrey  Fred  Diamond. 

Louis  Bernard  Diavila. 

Ernest  Wykeham  Dichman. 
Edward  King  Dickey. 

Charles  Elwell  Dickinson,  jr. 
Earl  James  Dickinson. 
William  Earle  Dickinson. 
William  S.  Dick-Peddie. 
David  Carlyle  Dickson. 
Alfred  J.  Diebel. 

George  Palmer  Diemer. 

Ralph  Clayton  Diggins. 

Earl  H.  Diggs. 

Frederick  B.  Dight. 

Lloyd  J.  Dill. 

Manson  McKown  Dillaway. 
Lemuel  Cross  Dillenback. 
Robert  Lee  Dillenback. 
Forrest  H.  Dillin. 

Milton  Sands  Dillon. 

Oscar  Le  Flore  Dillon. 
Dewees  Wood  Dilworth. 
Joseph  Dilworth. 

Dracos  A.  Dimitry,  jr. 

Harold  E.  Dimmick. 

Howard  Dimmig. 

Herman  Joseph  Dine. 

Henry  Ignatius  Dingeman. 
Joseph  Ivan  Dise. 

Harry  P.  Disher. 

Evan  L.  Ditto. 

Cecil  Amos  Ditty. 

Edwin  Malcolm  Nixon. 
Jerome  John  Dixon. 

Joseph  French  Dixon. 

Edwin  Guy  Doane. 

Benjamin  H.  Dobbin. 

Silas  Abner  Dobbs. 

Richard  Lee  Dobie. 

Spencer  Samuel  Dodd. 

Hiram  Elbert  Dodds. 

Cecil  Pillsbury  Dodge. 

Walter  Eugene  Dodge. 
Herbert  Herman  Doehler. 
Clifford  J.  Doheny. 

John  Paul  Doherty. 

Harry  Archible  Dolan. 
Arthur  Dole,  jr. 

Eleazer  Dole,  jr. 

Louis  F.  Dolen. 

William  Redmond  Dolphin. 
Harold  Rhynes  Donaghue. 
John  Eustace  Donalds. 

John  Owen  Donaldson. 

.John  S.  Donaldson. 

Frank  B.  Donovan. 

Anthony  Byrnes  Donlin. 
Clarence  Elroy  Donnelly. 
Russell  Donnelly. 

John  F.  Denoho. 

Murry  T.  Donoho. 

Joseph  M.  P.  Donohoe. 

George  Andes  Dooley. 


Thomas  Warren  Dooley. 
William  T.  Dooley. 

Bernard  M.  Doolin. 

James  Harold  Doolittle. 
Lambert  Dorflinger. 

Frank  Easton  Dorian. 
Charles  Edward  Dorkey. 
Carl  C.  Dorland. 

George  Waright  Dorrance. 
Walter  Creswell  Dorsett. 
Lorenzo  S.  Doten. 

Francis  Marion  Dougherty. 
Michael  Joseph  Dougherty. 
Charles  Douglas. 

Orah  G.  Douglas. 

Clifford  Buckman  Dounce. 
Robert  Henry  Doutt. 
Walter  E.  Dove. 

Harrell  Dow. 

Hezekiah  Shailer  Dow. 
Harold  Wallace  Dowd. 
Meredith  L.  Dowd. 

Joseph  Dowdall. 

Charles  Hale  Dowman. 
Clyde  Clayton  Downing. 
Frederick  W.  Downs. 
Wilbur  H.  Downs. 

Erwin  William  Doyle. 
Horace  M.  Doyle. 

John  Cyrl  Doyle. 

Charles  Jackson  Drake. 
Robert  Aiken  Drake. 

Gus  Arnold  Draper. 

Walter  R.  Drennan. 

Herbert  Carlton  Drescher. 
John  Frederick  Dresing,  jr, 
Francis  L.  Drew. 

Harold  R.  Drew. 

Sidnery  R.  Drew. 

Albert  Milford  Dreyfuss. 
Albert  A.  Drien. 

Philip  Drinker. 

William  Ernest  Drinkle. 
Edgar  Joseph  Driscoll. 
Valentine  J.  Drougard. 
Albert  J.  Dreuding. 

Alden  M.  Drury. 

Aubrey  Drury. 

Newton  Bishop  Drury. 
Norman  Duble. 

Brooks  Dudley. 

Chester  Patterson  Dudley. 
John  Earl  Dudley. 

Lloyd  Marshall  Dudley. 
Plimmon  Henry  Dudley. 
Walter  Bailey  Dudley. 
William  McKinley  Dudley. 
Prentice  W.  Duell. 

LeRoy  Banks  Duffield. 
Crahan  Chesterfield  Dugas. 
Eugene  Prank  Dugger. 

Louis  T.  Dugger. 

Donald  George  Duke. 

Leslie  Burton  Duke. 
Waldron  Du  Mond. 
Raymond  Dunawant. 

James  Augustus  Dunbar. 
Floyd  Reed  Duncan. 

Lee  John  Duncan. 
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Second  lieutenants — Continued. 


H.  Elmer  Dungan. 

John  Robertson  Dunlap,  jr. 
Lionel  H.  Dunlap. 

Alfred  C.  Dunn. 

Thomas  Fenton  Dunn. 
Valentine  Francis  Dunn. 
Walter  Vincent  Dunn. 
William  S.  Dunn. 

Joseph  P.  Dunne. 

Vincent  L.  Dunne. 

Marion  Otto  Dunning. 
Norman  Dunning. 

Wendell  J.  Dunstan. 

Gardner  Dunton. 

William  Edmond  Du  Free. 
George  Haven  Durar. 

Hugh  Bentley  Durkee. 
Emmet  James  Durkin. 
Emmett  C.  Durphy. 

Harry  Cranston  Durston. 
Leslie  Noyes  Duryea. 
Rudolph  William  Dusseau. 
Gordon  Lercy  Dutcher. 
Henry  Williams  Dwight. 

Joe  Fred  Dworschak. 

Daniel  Louis  Dwyer. 
Clarence  Albert  Dyer. 

Edwin  Lawrence  Dyer. 
Alfred  Gifford  Eager. 

John  T.  Eagleton. 

Ralph  Earle. 

Lacey  Arnold  Eastburn. 
Anthony  Morgan  Easterling. 
Ray  P.  Eastland. 

Wilbur  Weston  Easton. 
Alfred  Verle  Eaton. 

George  Franklin  Eaton. 
Irving  Eaton. 

Leland  Watson  Eaton. 
Robert  H.  Eaton. 

Samuel  Custer  Eaton,  jr. 
Victor  Eberhard. 

Solomon  Bernard  Ebert. 
Kenneth  Ade  Ebi. 

Henry  Bennett  Eccleston. 
Jacob  Edward  Eckel. 

William  Harold  Eckert. 
Oswald  A.  Eckhardt. 

Murray  N.  Eckman. 
Lawrence  Joel  Eckstrom. 
Rufus  Roy  Eddins. 

Paul  Lundon  Eddy. 

John  H.  Eden,  jr. 

Rodrick  Murchison  Edens. 
Benjamin  Martin  Edgerton. 
Clarence  E.  Edgerton,  jr. 
George  Wilson  Edgerton. 
James  Clark  Edgerton. 
Raymond  Charles  Edler. 
Hugh  Caldwell  Edmiston,  jr. 
Hugh  C.  Edmiston,  jr. 
Arnold  Hubert  Edmonston. 
Harvey  William  Edmund. 
Bethell  Edrington. 

Albert  Lovell  Edson. 

Carl  William  Edwards. 
Claude  Reynolds  Edwards. 
David  Benjamin  Edwards. 
Duncan  L.  Edwards. 


Paul  Edwards. 

Robert  N.  Edwards. 

Edwin  Reinhart  Eek. 

Thomas  F.  Egan. 

Herbert  Clyde  Eggleston. 

Ben  Bernard  Ehrlichman. 
Conrad  Edward  Ehrenberg. 
Gilbert  Ray  Eichelberger. 
Raymond  Thomas  Eichelberger. 
John  Henry  Eisele. 

Milton  C.  Eisenchimel. 

Warren  Brooks  Eldred. 

Arthur  B.  Eldridge. 

Samuel  Eliot. 

William  Ellershaw. 

Thomas  Allen  Ellicott. 

Edward  Bruce  Elliot. 

Clinton  Elliott,  jr. 

Clinton  K.  Elliott,  jr. 

Frank  T.  Elliott. 

Hammitt  K.  Elliott. 

James  Henry  Elliott. 

James  Benjamin  Elliott. 

John  Sanderson  Elliott. 

Kerley  Commodore  Elliott. 
Marion  Larimore  Elliott. 
Gordon  M.  Ellis. 

Howard  James  Ellis. 

John  DeM.  Ellis. 

Lewis  H.  Ellis. 

Sam  L.  Ellis. 

Frederick  John  Ellison. 
Howard  A.  Ellison. 

James  Arthur  Ellison. 

Tracy  Lake  Elmendorf. 

Charles  Clement  Elwell,  jr. 
John  Alois  Elwell. 

Russell  Tuttle  Elwell. 

Alfred  Charles  Emerson. 

Dean  A.  Emerson. 

Sigard  Anthony  Emerson. 
Forrest  Smith  Emery. 

Ivan  Newell  Emley. 

Bernard  Wentworth  Emmons. 
George  Beal  Emmons,  jr. 
George  North  Emory. 

Edmund  M.  Emmerich. 

Harold  Viking  Engh. 

George  M.  Engle. 

Alpheus  Telespore  English. 

Roy  E.  English. 

Ralph  William  Engsberg. 
Charles  Easton  Enlow. 

Frank  Sefern  Ennis. 

Harry  Asher  Ensign. 

Ralph  Holcomb  Ensign. 

Robert  C.  Eoff. 

Otto  Carl  Epp. 

Arthur  Roy  Epperson. 

Walter  J.  Epstein. 

Clifford  Hinds  Erb. 

Arthur  Eric  Erickson. 

Henning  Lawrence  Erickson. 
Erik  Algot  Erikson. 

Norman  Conrad  Ernst. 

Charles  J.  Erreger. 

Henry  E.  Ervin. 

James  Robertson  Ervin. 

Eugen  L.  Eubank. 
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Second  lieutenants — Continued. 


William  H.  Euchner. 

Edwin  Markwick  Eiistis. 
Brinkley  Evans. 

Clifford  Evans. 

Earl  P.  Evans. 

Edward  Manfred  Evans. 

Elmer  L.  Evans. 

Floyd  Wyatt  Evans. 

Frederick  W.  Evans. 

Russell  Etmann  Evans. 

Walter  G.  Evans. 

James  Rhodes  Everall. 

Edward  Clarence  Everett. 

Hugh  Whltton  Ewing. 

James  Carl  Ewing. 

John  K.  M.  Ewing. 

Bradford  Eyman. 

Edward  Engle  Eyre. 

Fred  Dow  Fagg,  jr. 

Ira  Samuel  Peter  Fahrney. 
John  Andrew  E^air. 

Arthur  E"alrchild. 

Edward  C.  Paircloth. 

Richart  Hartley  Fairclough. 
Earl  T.  Pairman. 

George  W.  Faison,  jr. 

Clarence  H.  Faith. 

Francis  Isidore  Fallon. 

Joseph  M.  Fallon,  jr. 

John  Thomas  Fancher. 

Willard  L.  Fancher. 

Winthrop  Coit  Panning. 

John  Edmund  Jones  Panshawe. 
Murray  Charles  Pantham. 
Joseph  R.  Parabee. 

Charles  Henry  Fargo. 

Stephen  Power  Parish. 

Donald  Stephen  Parley. 

Julian  Perkins  Farnam. 

August  Page  Farnsworth. 
Newton  C.  Farr. 

Del  win  Bruce  Farrar. 

William  B.  Farrar. 

Thomas  J.  Farrell. 

Philip  Henry  Farren. 

William  B.  Farris,  jr. 

Seaton  G.  Parris. 

Theodore  Ephriam  Paulk. 
David  Clarkson  Faulkner. 
Henry  Faurot,  jr. 

Edmund  Fearn,  jr. 

Harry  C.  L.  Feast. 

Joseph  Brown  Feder. 
Darlington  E.  Pee. 

Herman  H.  Feinstein. 

Eugene  R.  Fellows. 

Edmund  J.  Felt. 

Jess  Alonza  Felts. 

Russell  Hodge  Feltus. 

George  E.  Penderson. 

Raymond  Shanon  Fendrick. 
Russell  Sargent  Penn. 

Jessee  Keller  Penno. 

James  H.  Ferguson. 

Otto  Ferguson. 

Samuel  B.  Ferguson. 

Tom  Ferguson,  jr. 

Reginald  Goodwin  Pernald. 
Albert  Hector  Fernandez. 


Enoch  B.  Ferrell. 

Richard  Milledge  Perrill. 
James  Joseph  Ferris. 

Thomas  H.  Ferris. 

Paul  Jerrold  Feuchtwanger. 
Lindsey  Durham  Few. 

Jasper  J.  French. 

Charles  Franklin  Fidler. 
Richard  L.  E"iedler. 

Curtis  Phillip  Fields. 

William  Haydock  Fillmore. 
Alexander  M.  Fillot. 

George  Dick  Finlay,  jr. 

Robert  H.  Finley. 

Samuel  Cochran  Finnell. 
Clement  J.  P.  Fisher. 

Conrad  Joseph  Fischer. 
Edward  George  Fischer. 
Harold  C.  Fischer. 

Harold  John  Fischer. 

Milton  Albert  Fischer. 
Frederick  Lyon  Fish. 

Albert  Leslie  Fisher. 

Cl  eves  S.  Fisher. 

George  G.  Fisher. 

Robert  B.  Fisher. 

Henry  Clay  Fisk,  jr. 

Leslie  Beal  Piske. 

James  Carlos  Pitch. 

Victor  Ward  Fitch. 

Leland  L.  Fitz. 

Berton  Michael  Fitzgerald. 
Edmund  Fitzgerald,  jr. 

George  F.  E''1tzgerald. 

Gordon  P.  Fitzgerald. 

Joseph  Bernard  Fitzgerald. 
Joseph  J.  Fitzgerald. 

Thomas  Champe  Pitzhugh. 
Adam  H.  Pitzkee. 

Herbert  Carroll  Fitzpatrick. 
Walter  Thomas  Fitzpatrick. 
William  E.  Fitzpatrick. 
William  Stephen  Fitzpatrick. 
Richard  Anthony  Fitzsimmons. 
Walter  R.  Plachsenhar. 

Harold  Flack. 

WTlliam  Junkin  Flagg. 

John  J.  Flaherty,  jr. 

Morgan  James  Flaherty. 

John  W.  Flamman. 

James  William  Flanagan. 
Francis  Walker  Planagin. 
William  Blackman  Flannery. 
Rutherford  Fleet. 

Howard  F Fleeson. 

Eugene  Calvin  Fleming. 

George  Adair  Fleming. 

Wilson  Gordon  Fleming. 

Alfred  Louis  Flesh. 

Frederick  Augustus  Fletcher. 
Ward  Bowers  Fletcher. 

William  R.  Fletcher. 

Edward  J.  Flood. 

William  J.  Flood. 

Harry  Eda:ar  Plook. 

Ralf  A.  Floyd. 

Robert  K.  Floyd. 

Howard  Kenneth  Foddy. 

Frank  G.  Folsom. 
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Second  liei 

Harold  James  Folsom. 

Leon  Folsom. 

George  A.  Fonda. 

Francis  Mitchell  Fonseca. 

Charles  L.  Foote. 

Edwin  Narcisse  Foque. 

Howell  Forbes. 

Wylie  Hazard  Forbes. 

Ernest  W.  Force. 

Bernard  Waterlow  Ford. 

Chester  Cook  Ford. 

Donald  Ford. 

Edward  Byron  Ford. 

Fred  M.  Ford. 

Henry  Martin  Ford. 

Jay  Banbury  Ford. 

Robert  McFarlin  Ford. 

James  A.  Foreman . 

William  Little  Forgie. 

Adrian  K.  Forney. 

William  L.  Forrest. 

Albert  John  Forseth. 

Harold  J.  Forshay. 

Fred  William  Forshey. 

James  M.  Forsyth. 

Earl  D.  Forsythe. 

Frank  Burwell  Fort. 

George  A.  Foss. 

Carl  Alvah  Cooper  Foster. 
Charles  M.  Foster. 

Esty  Foster. 

George  P.  Foster. 

Harold  Gifford  Foster. 

James  Dana  Foster. 

John  Edward  Foster. 

Lee  Wood  Foster. 

Ralph  F.  Foster. 

Robert  Harold  Foster. 

Robert  M.  Foster, 

Roy  W.  Foster. 

Traverse  Scofield  Foster. 

Albert  Carl  Foulk. 

Kenneth  Fonts. 

George  Anderson  Fowler,  jr. 
Gordon  Fowler. 

Lee  Thomas  Fowler. 

Louis  Foote  Fowler. 

Arthur  William  Fox. 

Benedict  Fox. 

George  Bell  Fox. 

Russell  Ralph  Fox. 

William  L.  Fox. 

John  N.  Foy. 

Olin  Caldwell  Francis. 

William  Hale  Francisco. 

Arthur  Sievert  Frandsen. 
Graham  M.  Frank. 

Edward  Sylvester  Frankenberg. 
Thomas  Howard  Frankenberry. 
Albert  Franklin. 

Benjamin  C.  Franklin. 

Elbert  W.  Franklin. 

George  Thomas  Franklin. 

John  Armfield  Franklin. 

John  Franklin. 

Luther  G.  Franklin. 

Mason  E.  Franklin. 

Elmer  West  Frans. 

Prank  Clarence  Franzen. 


Henderson  K.  Franzheim.  f 
Dean  Blenus  Fraser. 

Prank  William  Fraser. 
Kenneth  Gatiss  Fraser. 
Charles  Diller  Fratt,  jr. 
Harold  David  Frazee. 

Walter  Johnson  Freas. 

Paul  W.  Frederickson. 

Mark  A.  Freedman. 

John  Henry  Freeman. 

Maurice  James  Freeman. 
Jackson  Lester  Freeze. 
Frederick  T.  Frelinghuysen. 
Donald  Eakin  French. 

George  Franklin  French. 
Howard  C.  French. 

John  Tayler  French, 

Francis  E.  Frensch. 

Morris  Freshman. 

Herbert  August  Freston. 
Frank  McGee  Fretwell. 

Curtis  Roy  Friday. 

Jacob  Durr  Friedley. 

Max  Henry  Friedman. 

Samuel  Gordon  Frierson. 
Ernest  Clare  Friesen. 

Samuel  Frindel,  jr. 

Henry  Post  Frink. 

Theo.  Augustus  Fritchey,  jr. 
Thomas  C.  Fritts. 

Joseph  Edwin  Frobisher. 

Hugo  Ferdinand  Froehlich. 
Edward  P.  Frost. 

Ezra  R.  Frost,  jr. 

Horace  Wier  Frost. 

John  William  Frost. 

Wallace  J.  Frost. 

Frank  L.  Fry. 

Ell  wood  S.  Fry  mire. 

Daniel  Kennedy  Puhrman. 
Henry  Edgar  Fulghum. 
Charles  W.  Fuller. 

Clifford  Justis  Fuller. 
Frederick  Thompson  Fuller. 
George  Washington  Fuller, 
Harlow  M.  Fuller. 

Frank  F.  Fulton. 

Robert  A.  Funger,  jr. 

Emmet  Edward  Furey. 

Earl  Francis  Furman. 

Dwight  R.  Furness. 

Eli  Earnest  Puss. 

Henry  Granger  Gaither. 
George  Rae  Galbraith. 

James  Stanley  Galbraith. 
Thomas  M.  Galbreath. 

Harold  De  Forest  Gale. 
George  W^ashington  Galinger. 
Edward  M.  Gallagher. 

Frank  J.  Gallagher. 

Joseph  Jackson  Gallagher. 
Robert  Townsend  Gallagher. 
William  F.  Gallagher. 

Patrick  R.  Galligan. 

Harry  P.  Galligher. 

Nathan  Kraus  Gallinger. 
Thomas  Kolbourne  Gaily. 
Henry  Clay  Gamble, 

James  J.  Gambs. 
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Robert  Lee  Gandy. 

Daniel  Francis  Ganey,  jr. 
Thomas  G.  Gannon. 

John  Edgar  Gans. 

Leo  Brady  Gape. 

Ray  O.  Garber. 

Edwin  Irne  Gardiner. 
Meredith  Ryerss  Gardiner. 
Robert  Rosborough  Gardiner. 
Grandison  Gardner. 

Harold  Adino  Gardner. 

John  Henry  Gardner. 
Reginald  Clayton  Gardner. 
Roy  E.  Gardner. 

Claude  Francis  Gaersche. 
Arthur  Henry  Garland. 

John  Laurence  Garlough. 
Joseph  Harris  Garnett. 
Edward  Wynn  Gamier. 

Arlo  Ellsworth  Garnsey. 
Rudolph  Garoni. 

Harold  Caleb  Garrott. 

Ellis  Clyde  Garrett. 

George  A.  Garrett. 

Joseph  Robert  Garrett. 

Russell  Paul  Garrison. 

George  F.  Garrity. 

Adolph  Frederick  Gartz,  jr. 
Chauncey  Brewster  Garver. 
John  Baltzly. 

Winder  Gary. 

Percival  Taylor  Gates. 

James  Clinton  Gathings,  jr. 
John  McGraw  Gauntlett. 
George  Elmer  Gause. 

Elgin  C.  Gay. 

John  A.  Gay. 

Noa  Spears  Gayle. 

Henry  F.  Gaylord. 

Bertrand  W.  Gearhart. 

Arthur  McC.  Geary. 

Harry  Oliver  Geary. 

Jesse  James  Gee. 

John  Eccleston  Gee. 

Willis  Francis  Geib. 

John  Harlin  Geisse. 

Leon  Pierre  Gendron. 

Abram  N.  George. 

Ballard  W.  George. 

Edward  F.  George. 

George  Bergen  George. 

Harold  Lee  George. 

Roy  Rob  George. 

Rowland  Herbert  George. 
Charles  Gerlinger. 

Lester  Halbert  Germer. 

Frank  Robert  Germond. 
Carleton  Peck  Gesner. 
Lawrence  G.  Gianniny. 

Frank  Douglass  Gibbs. 

William  R.  Gibbs. 

John  P.  Giblin. 

Edward  Branford  Gibson,  jr. 
Glen  Thomas  Gibson. 

James  Raymond  Gibson. 
Mortimer  Gibson. 

Norman  William  Gibson. 
Peyton  Gibson. 

Joseph  Atwood  Giddings. 


Al.  J.  Gideon. 

Bertram  E.  Giesecke. 

James  Leslie  Giffin. 

Joseph  Barney  Gifford. 

Chas.  S.  Gilbert. 

Edward  L.  Gilbert. 

Donald  F.  Gilbert. 

John  W.  Gilbert. 

Bernard  John  Gilbride. 

Claude  Francis  Gilchrist. 
Samuel  B.  Gildersleeve. 

Barney  McKinney  Giles. 
Hamilton  Arlington  Gill,  jr. 
Joseph  F.  Gill. 

Thomas  Harvey. 

Warren  Pearce  Gillelen,  jr. 
Maurice  F.  Gillern. 

Charles  B.  K.  Gillet. 

John  Doyle  Gillett. 

Benjamin  T.  Gillette. 

Frederic  Mills  Gilligan. 

Henry  Gilligan. 

Joseph  E.  Gillingham. 

George  B.  Gillson. 

Arthur  Reynolds  Gilman. 
Donald  Henry  Gilmore. 

Folliard  Francis  Gilmore. 

Otis  Lydell  Gilmore. 

Maury  B.  Gilson. 

Louis  Aime  Giroux. 

Victor  L.  Giroux. 

Daniel  Brailey  Gish. 

Frank  Joseph  Glankler. 

Albert  Jacob  Glasser. 

Howard  Henry  Gleason. 
William  Weston  Gleerup. 
Charles  Ephraim  Glenn. 

Edgar  Eugene  Glenn. 

Grosvenor  E.  Glenn. 

John  Carver  Glezen. 

Charles  Simonton  Glover. 
Martin  Eugenius  Glynn. 

James  Lafayette  Gober. 

Charles  R.  Goddard. 

Fred  Carroll  Goddard. 

Ross  E.  Goddard. 

John  Swain  Godfrey. 

Theodore  Raymond  Goette. 
Harold  Ernest  Goettler. 

Norman  S.  Goetz. 

Maurice  A.  Golden. 

William  W.  Golden. 

William  Campbell  Goldsborough. 
George  Jonathan  Golonsbe. 
Russell  Gomes. 

Merrill  Miner  Goodhue. 

Alfred  M.  Goodlee. 

Richard  Goodman. 

Alonzo  Charles  Goodrich. 

Ernest  Goodrich. 

Kenneth  C Goodspeed. 

Thomas  Gregory  Goodwin. 
Robert  F.  Goodyear. 

Carl  Noward  Goos, 

Charles  Gordon. 

David  William  Gordon. 

Harold  Ryan  Gordon. 

Harry  R.  Gordon. 

Myron  Boyd  Gordon. 
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Thomas  Edwin  Gore. 

Irvin  Baxter  Gorman. 

Norbert  D.  Gorman. 

Lewis  William  Goss. 

Robert  L.  Gosselin. 

Roy  W.  Gottschall., 

Walter  F.  Gourin. 

Edgar  Russell  Gould. 

Richard  Hartshorn  Gould. 
Frederic  William  Goulding. 
Frederick  Mathais  Gouse. 

John  Gowans. 

Louis  Lyman  Gowans. 

John  K.  Gowen. 

Walter  Carl  Graetz. 

Louis  Encking  Graf. 

Clare  Grafa. 

Alvin  Liddon  Graham. 

Arthur  Seesums  Graham. 
Charles  Graham,  jr. 

Edgar  Graham. 

Frank  Graham. 

Gregory  Nowell  Graham. 
Joseph  Andrew  Graham. 
Leland  Jenkins  Graham. 
LeMoyne  Reginald  Graham. 
Maurice  Francis  Graham. 
Richard  M.  Graham. 

Vytautas  Andrew  Graicunas. 
Alois  Trumble  Gramlich. 
Herman  H.  Granger. 

John  Wesley  Grant. 

Sidney  Gradford  Grant. 
Raymond  L.  Grantz. 

Bernard  Ralph  Granville. 
Waldemar  Howard  Grassi. 
Frank  H.  Grassweller. 

Gilbert  Shaw  Graves,  jr. 

Henry  Lewis  Graves. 

Charles  Arthur  Gray. 

Ralph  C.  Gray. 

Washington  M.  Gray. 

Lawrence  Ayres  Grayson. 
Alfred  Marion  Green. 

Harold  Irving  Green. 

Herbert  Harmon  Green. 

John  C.  Greene,  jr. 

John  Roiizee  Green,  jr. 
Lonsdale  Green,  jr. 

Robert  Carbould  Green. 
Warren  Kimball  Green. 
William  R.  Green,  jr. 

Arthur  Merton  Greene. 

Calvin  William  Dewey  Greene. 
Frederick  William  Greene. 
Stephen  H.  Greene. 

Charles  G.  Greenhalgh. 

Russell  Molland  Greenslade. 
Chester  Lazelle  Greenwood. 
Levi  C.  Greenwood. 

Samuel  Albert  Greenwood,  jr. 
John  E.  Greer. 

John  J.  Greever. 

Alexander  Samuel  Gregory. 
Omar  Britt  Gregory. 

Harold  V.  Grenawalt. 

William  W.  Gresham. 

Lyman  T.  Greve. 

William  Clarke  Grieb. 


John  H.  Grier. 

Jan  Hal  Griff ee. 

Benjamin  Franklin  Griffin. 
Charles  Griffin. 

Clarence  J.  Griffin. 

Howard  Paul  Griffin. 

John  E.  Griffin. 

Norval  Burris  Griffin. 

Roscoe  Charles  Griffin. 
William  Louis  Griffin. 

Clyde  Irving  Griffith. 

Edward  Colville  Griffith. 
Prank  Leslie  Griffith. 

Fred  Crum  Griffith. 

Frederick  Walter  Griffiths. 
Mark  Kidder  Griggs. 

Walter  Allen  Griggs. 

David  Grimes. 

Gerald  Edward  Grimes. 

John  Edward  Grimm,  jr. 

Paul  Grimm. 

Walter  Grisemer. 

Stephen  Rose  Griswold. 

Russel  Isaac  Grogg. 

Wilbur  Frank  Groom. 

Emmett  Kuhn  Grosh. 

Edward  Henry  Gross. 

Herrick  J.  Grossman. 

William  Grosvenor. 

Robert  E.  Grove. 

John  Hill  Grover. 

Ralph  Jerome  Grover. 

James  R.  Groves. 

Kenneth  Philip  Grubb. 

Carter  Branch  Grundy. 
Emmett  Gruner. 

James  Wesley  Guard. 

Charles  Gubin. 

Adolph  Elbert  Gude. 

Herbert  F.  Guenther. 

Lucius  Warren  Guernsey,  jr. 
David  P.  Guest. 

Alexander  Joseph  Guff  anti. 
Bartlett  P.  Guild. 

Dudley  Guillaudeu. 

Edward  Leeds  Gulick,  jr. 
John  G.  Gutekunst. 

Clifford  Burdette  Guthrie. 
Harry  Conn  Guthrie. 
Granville  Guttersen. 

Ross  Davidson  Guy. 

Kingsley  Van  Alstyne  Gwyer. 
William  S.  Gwynn. 

Theodore  Theophil  Haack. 
Hillis  Pee  Hackedorn,  jr. 
Frank  Elliott  Hadden. 

Julian  Buckner  Haddon. 
Arthur  Gerald  Hazen. 

Lloyd  August  Hafeman. 
Warren  Coleman  Haff. 

Rea  Tsiah  Hagenbuch. 

Daniel  Irvin  Hager. 

John  M.  Hager. 

Jonathan  Garvin  Hager. 
Stewart  Anthony  Haggerty. 
Charles  A.  Hagman. 

Harry  C.  Hahlbeck. 

Stanley  W.  Hahn. 

Albert  G.  Haigh. 
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Second  lieutenants — Continued. 


Dallas  Way  Haines. 

Harold  Hobby  Haines. 

Roswell  Newton  Hait. 

James  Flack  Haldemen. 

Harry  Halden. 

Herbert  J.  Hale. 

Laurence  I.  Hale. 

Ernest  Philander  Haley. 

Damon  Irl  Hall. 

Dudley  Hall,  jr. 

Edgar  C.  Hall. 

Frank  L.  Hall. 

Harold  Raymond  Hall. 

Hartwell  John  Hall. 

Hayes  Hall. 

Howard  Adgate  Hall. 

John  Clarence  Hall. 

John  R.  Hall. 

John  Washington  Hall. 

Kenneth  S.  Hail. 

Kent  Bruce  Hall. 

Leicester  C.  Hall. 

Levi  Marion  Hall. 

Lysle  George  Hall. 

Robert  Keith  Hall. 

William  Ernest  Hall. 

Carl  A.  Haller. 

Hubert  George  Haller. 

Gregory  Leo  Halley. 

Harold  Augustine  Halley. 
Morris  Samuel  Halliday. 

Henry  Martin  Joseph  Halligan. 
Earl  Thomas  Halloran. 

Jacob  D.  Halsted. 

Harold  Camerden  Halsted. 
James  Ellinwood  Halsted. 
Travis  Lee  Halton. 

Allen  Martin  Ham. 

David  Harvey  Ham. 

Mark  Neely  Ham. 

William  Paul  Hamann. 

Ben  Hill  Hamby. 

William  Fred  Hamby. 

Arthur  Girard  Hamilton. 

Clyde  Marion  Hamilton. 

Ferris  F.  Hamilton. 

James  Lytle  Hamilton. 

Stewart  Alexander  Hamilton. 
William  H.  Hamilton. 

Robert  Cushing  Ha  mien. 

Clyde  Bruce  Hamlin. 

E.  Arden  Hamman. 

Earl  W.  Hamman. 

Fred  Robinson  Hammond. 
Lawrence  Darwin  Hammond. 
Reginald  Gilbert  Hammond. 
Wilbur  A.  Hammond. 

William  S.  Hammond. 

Ernest  E.  Hampton. 

John  Martin  Hancock. 

Royce  D.  Hancock. 

William  Wayne  Hancock. 

Albert  H.  Haiikey. 

Harold  Robinson  Hanley. 
Charles  George  Hanna. 

Allen  B.  Hannay. 

Francis  Michael  Hannon. 

George  H.  Hannum. 

Ernest  Starr  Hansberger. 

George  William  Hansen. 


Harry  Leonard  Hansen. 

Harry  Leonard  Hansen. 
Arthur  Mathisen  Hanson. 
Charles  Edward  Hanst. 
Clarence  William  Happ, 
Edward  V.  Harbeck,  • 

John  Ford  Hardie. 

Lloyd  Mervyn  Hardie. 

Ray  Stephen  Hardin. 

Clfford  Lee  Harding. 

George  Jasper  Harding. 

George  R.  Harding. 

Paul  Curtis  Harding. 

Thomas  J.  Harding. 

Richard  Leroy  Hardy. 

Wm.  Brownley  Hargleroad,  jr. 
William  Hamilton  Harkins. 
Roger  King  Harlan. 

Leo  M.  Harlow. 

Harold  G.  Harman. 

Edwin  Thomas  Harman,  jr. 
Falk  Harmel. 

Ernest  Emery  Harmon. 

Frank  Henry  Harmon. 

Harry  Moss  Harper. 

Richard  S.  Harper. 

Samuel  Cheatham  Harrell. 
Corelius  Herbert  Harrigan. 
ClilTe  Rice  Harriman. 

Walter  Franklin  Harriman. 
Charles  P.  Harrington. 

George  P.  Harrington. 

Leigh  W.  Harrington. 
Alexander  Henry  Harris. 

Allan  Beck  Harris. 

Benjamin  Taylor  Harris. 

Carl  Alvin  Harris. 

Charles  Lane  Harris. 

David  Bullock  Harris. 

Henry  H.  Harris. 

Joel  Graves  Harris. 

Richard  Macy  Harris. 

Theodore  Harris. 

William  Larue  Harris. 

Dwight  Harrison,  jr. 

George  Alexander  Harrison. 
George  Blair  Harrison. 

Harold  W.  Harrison. 

Landreth  Matthew  Harrison. 
Matthew  Harrison. 

Travis  Larkin  Harrison. 
William  Winston  Harrison. 
Henfy  W.  Harrold. 

James  Edward  Harrold. 

Floyd  Henry  Hart. 

Harrison  Loomis  Hart. 

Harry  Maybin  Hart. 

Marion  Francis  Hart. 

Percival  G.  Hart. 

Claude  Ernest  Hartford. 
William  Raymond  Hartline. 
Frederick  Simpson  Hartman. 
John  Francis  Hartney. 

Frank  W.  K.  Hartshorne. 

David  Charles  Barett  Harvey. 
Gordon  Lee  Harwell. 

Archibald  Roane  Harwood, 
Herbert  Ed.  Harwood. 

Wallace  Baker  Harwood. 

Sidney  C.  Haskell. 
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Second  lieutenants — Continued. 


Spencer  H.  Haskell. 

Charles  Herbert  Haskins. 
George  Williams  Haskins. 
Victor  L.  C.  Hasskari. 
Charles  Sli  Hastings,  jr. 
Morris  Ogden  Hastings. 
Horace  McK.  Hatch. 

Ruby  P.  Hatcher. 

Harold  C.  Hatfield. 

Ralston  P.  Haun. 

Henry  Fuller  Hauserman. 
Marston  Haviland. 

Herbert  Richardson  Hawes. 
Clarence  Ewart  Hawke. 

Milo  Hawkins. 

Harold  P.  Hawks. 

Alfred  De  W.  Hawley. 
Wellington  Burt  Hay. 

Basil  Leroy  Hayden. 

Harris  Masden  Hayden. 
Thomas  Heller  Hayden. 

Van  B.  Hayden. 

George  William  Hayes. 
Benjamin  E.  Hayman. 
Norman  Alexander  Hayner. 
Prank  Kerr  Hays. 

William  Worth  Hays. 
Griswold  Sargeant  Hayward. 
Oscar  M.  Hazelton. 

Herbert  Hazard  Hazelton. 
Raymond  Cardall  Hazen. 
Harold  William  Heafer. 
Claude  Sprague  Healey. 
James  A.  Healey. 

Joseph  Ewart  Healy. 

William  R.  Healey. 

Francis  William  Heanue. 
Charles  Edward  Heath. 
Hamlin  Russell  Heath. 
Andrew  Heath. 

Laurence  Rockwell  Heath. 
William  Rea  Heath,  jr. 
James  Lee  Hebberd. 

Oscar  J.  Hebert. 

Irving  Tressell  Hecht. 

George  Leslie  Heck,  jr. 

John  Thomas  Heckel. 

Sidney  F.  Heckert,  jr. 

Russell  George  Heckler. 
Theodore  Erick  Hedlund. 
Wyatt  C.  Hedrick. 

Clarence  Heer. 

George  P.  Hefferman. 

Chester  Pope  Hegan. 

John  Laurence  Hegarty. 
Albert  Francis  Hegenberger. 
Daniel  Emile  Heim. 

Frank  P.  Heitz. 

Joseph  Adolph  Heller. 

Myron  Heller. 

William  Benjamin  Heller. 
Leslie  Reginald  Helms. 
Harold  H.  Heltzen. 

William  Stanley  Heltzen. 
Lawrence  William  Helweg. 
Henry  Theodor  Hemming. 
Henry  Dodge  Hendee. 

Arnold  Bertram  Henderson. 
Charles  I.  Henderson. 

5—4 


Dewitt  Talmage  Henderson. 
James  D.  Henderson,  jr, 

John  Cassell  Henderson. 

Justin  Henderson. 

Peter  Henderson. 

Randall  Thomas  Henderson. 
Rema  John  Henderson. 

Tom  S.  Henderson,  jr. 

Vincent  De  Paul  Henderson. 
William  Abbot  Henderson. 
George  Fox  Hendricks. 

Charles  John  Hendrickson. 
William  Henel,  jr. 

Harold  P.  Hennessy. 

Max  W.  Henney. 

Roswell  W.  Henninger. 

Mas  Henrici. 

Harold  Hopkins  Hendricks. 
Charles  Ransom  Henriques. 
Prank  Moss  Henry. 

Merritt  H.  Henry. 

Rufus  P.  Henry. 

William  Joseph  Henry,  jr. 
William  Lawson  Henry. 

Griffith  Henshaw. 

James  Willard  Hensley. 

Urban  L.  Henzy. 

Theodore  Marsh  Hequembourg. 
William  Curtis  Herbert. 

Herbert  Wood  Hereford. 

Harold  Walter  Herlihy. 

Edwin  P.  Hermanns. 

Percy  Hotspur  Heron. 

Lloyd  Hamilton  Herring,  jr, 
Albert  Lucian  Hershman. 
Edwin  Hess. 

Adrian  Cleze  Heston. 

Robert  Penrose  Hewitt. 

Arthur  Louis  Heyden. 

Harvey  Gambetta  Heydorn. 
Robert  C.  Hibben. 

Frederick  Joseph  Hickey. 

Willis  Grefory  Hickman. 

De  Garmo  Hickmott. 

John  Thurston  Hickmott. 

John  Hicks. 

John  Wesley  LaPayette  Hicks. 
Leo  R.  Hicks. 

Milo  W.  Hieber. 

Benjamin  Hiestand. 

Ralph  Waldo  Hiett. 

Harley  G.  Higbie. 

Charles  Clair  Higgins. 

Curt  Elwood  Higgins. 

James  Worthington  Higgins,  j?, 
Louis  S.  Higgins. 

Robert  Fountain  Higgins. 
Thomas  Hiatt  Highley. 

Leslie  G.  Highnote. 

Charles  Daniel  Hightower. 
George  B.  Hightower. 

George  R.  Hilby. 

Edward  Ernest  Hildreth. 

Albert  Long  Hill. 

Armistead  B.  Hill,  jr. 

Charles  Clifford  Hill,  jr. 
Edward  Ashton  Hill. 

Maurice  Shefstad  Hill. 

Roland  Everett  Hill. 
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Thomas  Lee  Hill. 

Arthur  B.  Hillabold. 

Landon  Hilliard. 

Walter  Bertran  Hilliard. 
Alfred  Daniel  Hillman. 

Charles  Alan  Hillman. 
Lawrence  Hills. 

Edwin  Huttig  Hilmer. 

William  Turner  Hilton,  jr. 
Gero  Albert  Himebaugh. 
Frederick  Gray  Hinckley. 
Nelson  Crosby  Hinckley. 

Harry  L.  Hind. 

Harold  Walker  Hinds. 

Robert  Edward  Hine. 

William  H.  Hine. 

Leo  Michael  Hines. 

Ray  Alfred  Hinkley. 

David  Ertzberger  Hinman. 
Donald  McLennan  Hinman. 
Herman  Hinsman,  jr. 

Barton  CooKe  Hirst,  jr. 
Francis  Bennett  Hitchcock. 
Roger  W.  Hitchcock. 

Arnold  D.  Hitt. 

John  Lansing  Hoare. 

Edwin  Anthony  Hoban. 

Henry  E.  Hochette. 

Arthur  Henry  Hoddick. 

Alvin  Reed  Hodge. 

George  Edwin  Hodge. 
Clarendon  K.  Hodges. 

James  Pratt  Hodges. 

Barney  Ray  Hodgin. 

Harold  C.  Hodgson. 

Leonard  Edward  Hoefgen. 
John  H.  Hoeppel. 

Henry  B.  Hoffhaus. 

John  Leslie  Hofflund. 

Albert  Hoffman. 

Charles  Riker  Hoffman. 

Edwin  Fenno  Hoffman,  jr. 
Ernest  E.  Hoffman. 

Jacob  Van  Dorn  Hoffman. 

Jay  Frank  Hoft'man. 

Joseph  Karl  Hoffman,  jr. 
Verne  W.  Hoffman. 

Wilmer  Hoffman. 

Albert  J.  Hoffmann. 

Clark  Harvey  Hogan. 

John  Rippon  Hogan. 

William  Anthony  Hogan. 
Milton  Howard  Hogel,  jr. 
Frank  Grant  Hogen,  jr. 

Arne  K.  B Hoisholt. 

Leland  R.  Hoke. 

Albert  Irving  Holbrook. 

John  Addison  Holden. 

Daniel  McDonald  Holladay. 
Frederick  T.  Hollaman. 
Harvey  Hodges  Holland. 

John  Francis  Holland. 
Maurice  Holland. 

Cyril  M.  Hollander. 

Harold  K.  Holliday. 

William  Jaquelin  Holliday. 
Frank  Emison  Hollingsworth. 
John  Young  Hollingsworth. 
Milton  Coffelt  Hollingsworth. 


John  B.  Holloran,  jr. 

Orville  Carl  Hollopeter. 

Phil  R.  Holloway. 

Robert  Benjamin  Holmes. 

Wayne  Moore  Holmes. 

William  H.  Holmes. 

Robert  Harold  Holtz. 

Gilbert  Emanuel  Holmlund. 
Dennis  D.  Holtz. 

Charles  Conover  Holtzworth. 
Carroll  Livingston  Homan. 

Stuart  F.  Honaker. 

Laurence  Claud  Honn. 

Frank  Thomas  Honsinger. 

Albert  D.  Hood. 

Daniel  George  Hood. 

Everett  D.  Hood. 

Sidney  B.  Hook. 

Arthur  Johnston  Hooks. 

Arthur  Upshur  Hooper. 

Edwin  Maddox  Hooper. 

Robert  G.  Hooss. 

R.  Leonard  Hooven. 

Frank  Woodward  Hoover. 
William  Joseph  Hoover. 

Wellborn  Hope. 

Albert  Lynn  Hopkins. 

Julian  B.  Hopkins. 

Mark  Hopkins. 

Lionel  Petgrave  Hopkins. 
Philbrick  Hopkins. 

Rees  Hopkins. 

Ward  Dean  Hopkins. 

Charles  Emery  Hopper. 

Herbert  A.  Horgan. 

Merrill  Castleberry  Horine. 

John  E.  Hornbaker. 

Glenn  D.  Horn. 

Elwood  J.  Horne. 

George  Willard  Horne,  jr. 

Harold  Richard  Horner. 

William  Francis  Hornig. 

De  Forest  A.  Horning. 

Arthur  J.  Horton. 

Rodney  Augustus  Chapman  Horton 
William  Benjamin  Horton. 
George  Harrison  Hose. 

Lawrence  Worth  Hoskins. 

Paul  H.  Haskinson. 

Everett  Mills  Hosman. 

Fred  Ernest  Hosmer. 

Thomas  Parker  Host. 

Wilbur  Dawson  Hostetler. 

Roscoe  Rhodes  Hough. 

Daniel  James  Houlihan. 

Taylor  N.  House. 

Morris  E.  Houser. 

Paul  Frederick  Houser. 

Paul  Willard  Houser. 

Horace  King  Houston. 

Philip  K.  Houston. 

Frank  J.  Howard. 

James  Daniel  Howard. 

James  G.  L.  Howard. 

Pendleton  Howard. 

Sam  Howard. 

Laurence  Luverne  Howe. 

Francis  Kitchell  Howell. 

Samuel  Withers  Howell. 
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Elisha  Carrington  Howes,  jr. 
William  Timothy  Howley. 
Vincent  J.  Hoye. 

Howard  Cook  Hoyt. 

John  P.  Hoyt. 

John  R.  Hoyt. 

George  Charles  Hubbard. 
Walter  John  Hubbard,  jr. 
Edward  Springer  Hubbell. 
Will  Waldemer  Hubenet. 
Howard  Frederick  Huber. 
Herbert  Carl  Huebener. 
Bernard  R.  Huetter. 

Carl  Fountain  Huffman. 
Donald  Russell  Hughes. 
Francis  Forrest  Hughes. 
George  Percival  Hughes. 

John  James  Hughes. 

Joseph  Vincent  Hughes. 

Paul  F.  Hughes. 

Z.  Zimmerman  Hugus. 

Harry  Walker  Huking. 

Ray  Cook  Hulbert. 

Howard  B.  Hull. 

Allan  Lywre  Hulsizer. 

Allen  Burke  Humason. 

James  Smith  Humbird,  jr. 
Henry  Woods  Hume. 

Kenneth  Blaine  Humphrey. 
Franklin  K.  Huner. 

William  Frederick  Hunn. 
Arthur  W.  Hunt. 

Charles  A.  Hunt. 

Everett  Howard  Hunt. 

Gibson  I.  Hunt. 

John  Leggett  Hunt. 

Roy  Earl  Hunt. 

Spencer  Shipley  Hunt. 
William  Dudley  Hunt. 
Bayliss  W.  Hunter. 

John  S.  Hunter. 

Charles  F.  Huntington. 

James  W.  Huntley. 

Lewis  G.  Hunton. 

George  Newell  Hurd. 

Mark  Miller  Hurd. 

Voleny  Dalton  Hurd. 

Edwin  A.  Hurlbut. 

Edmond  Hurst. 

Ernest  LeRoy  Hurst. 

Monroe  Hurt. 

Merle  Raymond  Husted. 
Victor  Lee  Huszagh. 

Don  Lee  Hutchins. 

Andrew  Julius  Hutterly. 
William  Huttig,  jr. 

George  LeRoy  Hyde. 

George  Norman  Hyland. 

J.  F.  Hyman. 

Walter  Reamy  Hyman. 
Herbert  Arthur  Hymer. 

Silas  Clearman  Hyndshaw. 
Robert  Victor  Ignico. 
Terrance  William  Imes. 
August  Charles  Immig. 

Justus  Robert  Ingalls. 
Richard  S.  Inge. 

Hamilton  Ingersoll. 

George  B.  Ingham. 


Joseph  Lombard  Ingle. 
Forrest  Ward  Ingraham. 
Earle  Benjamin  Ingram. 
George  E.  Ingram. 

Daniel  R.  Ingwersen. 

Alfred  K.  Irion. 

Harold  Enow  Irish, 

Harry  Alex  Irwin. 

Sidney  Isaacs. 

Paul  Martin  Isbill. 

Howard  Puller  Isham. 
Nathaniel  Burt  Ison. 

Gerald  Hearst  Israel. 

Earl  Evert  Ives. 

Maurice  Harvey  Ivins. 

Butler  Jack,  jr. 

Byron  Edward  Jackson. 

Clyde  Henry  Jackson. 
Harland  C.  Jackson. 

Howard  H.  Jackson. 

Joseph  Walter  Jackson. 

Louis  Freeman  Jackson. 
Norris  Dean  Jackson. 

Oliver  Phelps  Jackson. 

Paul  Clayton  Jackson. 
Percival  Ephrates  Jackson. 
Wycliffe  C.  Jackson. 

William  Carl  Jacob. 

George  Nicholas  Jacobi,  jr. 
George  Satterlee  Jacobs. 
Isaac  W.  Jacobs. 

William  P.  Jacobs. 

Chester  Jacobson  Jacobs. 
Lester  Jacobson. 

Samuel  Bernard  Jacobson. 
Charles  Wells  Jacoby. 
William  Daniel  Jaenke. 
Walker  Marshall  Jagoe. 
Ashby  M.  James. 

Hubert  Stafford  James. 

Louis  T.  James. 

Roy  Parker  James. 

Howard  Lacon  Jamison. 

Joy  Gillian  Jamison. 

Ross  Phillips  Jamison. 
Richard  Stockton  Jannopoulo. 
Edward  Anton  Janssen,  jr. 
Gordon  P.  Jacques. 

Charles  R.  Jarratt. 

Samuel  Gardiner  Jarvis. 
Theodore  Jefferson. 

John  Mileer  Jeffries. 

Simeon  Jackson  Jeffries,  jr. 
Roy  Frank  Johl. 

Burris  Arkins  Jenkins,  jr. 
Carl  Burt  Jenkins. 

Hollace  H.  Jennings. 

William  Peyton  Jennings. 
Charles  Christian  Jensen. 
Constan  Jensen. 

Jorgen  Edward  .Jensen. 

John  Albert  Jerigan. 

Richard  Jessop. 

Victor  Arthur  Jevon. 

John  Brownlee  Jewell. 

Sidney  Lloyd  Jewell. 

Edmund  Hurtt  Jewitt,  jr. 
George  Daryl  Jewett. 

Harold  Alden  Jewett. 
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John  Michael  Johansen. 
Clarence  E.  Johns. 

Allison  Fletcher  Johnson. 
Amos  Harper  Johnson. 
Arthur  L.  Johnson. 

Bayard  Johnson. 

Bruce  Johnson. 

Byron  Thurman  Johnson. 
Charles  Boggy  Johnson. 
Charles  Cousins  Johnson,  jr. 
Charles  Curtiss  Johnson. 
Clarence  Herkel  Johnson. 
David  S.  Johnson. 

Elmo  Grover  Johnson. 

Emery  B.  Johnson. 

Forrest  Hockaday  Johnson. 
Frank  Arvid  Johnson,  jr. 
Frederick  Charles  Johnson. 
George  Elmer  Johnson. 
George  P.  Johnson. 

George  Stevens  Johnson. 
Gordon  Earl  Johnson. 

Harold  McCorkle  Johnson. 
Harry  Anton  Johnson. 

James  W.  Johnson. 

Joseph  Kelly  Johnson. 

Justin  LeRoy  Johnson. 
Morris  John  Johnson. 

Oliver  Richard  Johnson. 
Rollin  George  Johnson. 

Roy  L.  Johnson. 

Edward  McKeehan  Johnston. 
Granville  Clinton  Johnston. 
James  A.  Johnston,  jr. 

John  William  Johnston. 

Miles  Cary  Macon  .Tohnston, 
Neil  Sherman  Johnston. 
Stephen  B.  Johnston,  jr. 
Terence  H.  Johnston. 

Clifford  Johnstone. 

Hugh  Ross  Johnstone. 

James  Stuart  Jolly. 

John  C.  Jolly. 

Joseph  F.  Jonas. 

Arthur  Hast  Jones. 

Brevard  McRee  Jones. 

Buford  Holliday  Jones. 
Charles  Lyon  Jones. 
Christopher  Lloyd  Jones. 
Clinton  Jones. 

Delbert  E.  Jones. 

Edward  David  Jones. 

Everett  W.  Jones. 

Frank  W.  .Tones. 

Fred  Lemuel  Jones. 

Glenburn  M.  Jones. 

Greene  H.  Jones. 

Howard  Taliaferro  Jones. 
James  Samuel  Jones. 

Jay  Sylvester  Jones,  jr. 

Keith  .Tones. 

Kirby  .Tones. 

TCirtley  Jones. 

Lee  Bryan  Jones. 

Leland  Sheldon  Jones. 
Montgomery  Osborne  Jones. 
Parke  Poindexter  Jones. 

Paul  John  Jones. 

Stanley  Burdette  Jones. 


Wilbur  Boardman  Jones. 
William  A.  Jones,  jr. 

WTlliam  Myers  Jones. 

Frank  Laurie  Jordon. 
Herbert  S.  .Tordan. 

Homer  Garfield  Jordan. 
James  Jeffress  Jordan. 
William  Joseph  Jordan. 
Floyd  Oswald  Jorstad. 

Louis  Douglass  Joscelyn. 
.Jesse  Stuart  Joseph. 

Orville  Earnest  Joseph. 

Paul  Herbert  .Joseph. 

Clinton  W.  Josey. 

Henry  Murray  Joy. 

Alfred  Martin  Joyce. 

Arthur  Wellesley  Joyce. 

J.  Curtis  Joyce. 

Joseph  Bermingham  Judge. 
William  Judge,  jr. 

Richard  Stanley  .Julian. 

Fred  Hampton  Junk. 

James  Willis  Junkin. 

George  B.  Jurden. 

George  Alexander  Just,  jr. 
Earl  Herold  Juul. 

Charles  Arnold  Kahl. 

Samuel  H.  ICalis. 

William  H.  ICamp. 

Clarence  P.  Kane. 

Hoyt  Holand  Kane. 

John  Michael  Kane,  jr. 
Edward  Clarence  Kanitz. 
Mack  Byron  Kaplowitt. 
William  Edward  I^app. 
William  Elliott  Karns. 
Herman  Stanley  Katzenberg. 
Carl  Ruby  Kauffman. 

Stephen  Timothy  Kauffman. 
Godfred  Frense  ICaufman. 
Jewel  W.  ICaufman. 

Claude  Kavanaugh. 

Allan  Joseph  Kayser. 

Albert  B.  Kearney. 

David  Theodore  Keay. 

Louis  ICent  ICeay. 

Louis  Richard  ICeeffe. 

Earl  D.  ICeefer. 

Philip  Burr  Keeler. 

.Tames  Hugh  Keeley,  jr. 
Ralph  C.  ICeeley. 

Ralph  C.  Keeley. 

Roy  E.  ICeeling. 

Walter  Sherman  Keeling. 
Charles  Clarke  I^eeney. 
Samuel  R.  ICeesler,  jr. 

Karl  Keffer,  jr. 

Anson  Raymond  Keib. 
.Jerome  Keith. 

Charles  Henry  Kelbaugh. 
George  Guy  Kelcey. 

Edward  Wells  Kellegrew. 
Cornelius  .John  Kelleher. 
Melvin  Bland  Kelleher. 
Clarence  ICnapp  Keller. 
George  B.  TCeller. 

Arthur  T.  Kelley. 

Frank  Duncan  Kelley. 

James  M.  Kelley,  jr. 
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Second  lieutenants — Continued. 


Ralph  Leverett  Kelley. 

Virgil  Arthur  Kelley. 

Arthur  Harold  Kelly. 

Edward  Rudolph  Kelly. 

Fred  Warren  Kelly. 

James  Nelson  Kelley. 

John  L.  Kelly,  jr. 

Joseph  Reaney  Kelly. 

Oakley  George  Kelly. 

Philip  J.  Kelly. 

Sherwin  Pinch  Kelly. 

Fred  Oliver  Kelso. 

Frank  William  Kemp. 

Louis  Wiltz  Kemp. 

Wallace  Leo  Kemp. 

James  Madison  Kemper. 
Charles  W.  Kempter, 

Earl  Horatio  Kendall. 
Edward  Hale  Kendall. 

John  Dwight  Kendall. 

Ralph  N.  Kendall. 

Ardis  Morrison  Kennedy. 
Chester  H.  Kennedy. 

Clement  E.  Kennedy. 

David  Shelton  Kennedy. 
Donald  Brundage  Kennedy. 
Prank  Edward  Kennedy. 
Harry  J.  Kennedy. 

James  A.  Kennedy. 

John  Walsh  Kennedy. 

Neal  C.  Kennedy. 

Reese  Garrett  Kennedy. 
Thomas  E.  Kennedy. 

Irven  Waldo  Kenney. 
Raymond  Kenney. 

Arnold  M.  Kent. 

George  Silverthorn  Kent. 
Richard  A.  Kent. 

Douglas  Houston  Kenyon, 
Hugo  A.  Kenyon. 

Johnson  D.  Kenyon. 

Wesley  Lincoln  Keough. 
Frank  Leslie  Kepler. 
Frederick  Martin  Kern. 
Frederick  Millhank  Kerr. 
Henry  Drewry  Kerr. 

Robert  R.  Kerr. 

William  James  Kerwin,  jr. 
William  Kesemann,  jr. 
Leland  White  Kesler. 

James  Frederick  Keyes. 
Nelson  Beecher  Keyes,  jr. 
Arthur  Aloysius  Keys. 

John  P.  Keys. 

Charles  Harman  Kicklighter. 
Charles  J.  Kidder. 

William  G.  Kieck. 

Emil  Charles  Kiel. 

Michael  A.  Kiely. 

Thomas  Kieran,  jr. 

Edward  W.  Kiesewetter. 

Geo.  Washington  Kilhurn. 
John  Quincy  Kiler,  jr. 

James  Edward  Kiley. 

George  William  Killorin,  jr. 
Hugh  Baxter  Killough. 

John  Charles  Kilroe. 

Edward  Aloysius  Kilroy. 


Alton  Howe  Kimhall,  jr. 

Dan  Albe  Kimball. 

Francis  Nelson  Kimball. 
Johnathan  Golden  Kimball,  jr. 
.Joseph  Stickney  Kimball. 
George  Harold  Kimber. 

Charles  Paul  Kimche. 

William  Harry  Kimche. 
William  Oscar  Kinberg. 
Franklin  P.  Kincade. 

Theodore  Perrin  Kindig. 
Herbert  La  Payette  Kindred. 
Allan  H.  ICing. 

Dal.  M.  King. 

Gelston  Tyler  King. 

George  Tiffany  King. 

Ivan  Roberts  King. 

Ned  Edwin  King. 

Olen  King. 

Paul  Arthur  King. 

Thomas  Edward  King. 

William  Corbett  King. 

William  P.  King. 

William  Gibbon  King. 

Spencer  Slade  Kingman. 

Edwin  Russell  Kingsland. 
George  Dudley  Kingsland. 
Harold  L.  Kingsland. 

Walter  F.  Kingsland. 

Charles  Kingsley. 

Daniel  Paul  Kingsley. 
Lawrence  Wilson  Kinnear. 
Morris  Kinney. 

Lewis  Peniston  Kinsey. 
Zebulon  Bradley  Kinsey. 
Wilburt  Edward  Kinsley. 
Harry  Bruce  Kinsmon. 

Edmund  E.  Kiplinger. 

Joseph  Henry  Kipp. 

Carl  James  Kirby. 

French  Kirby. 

George  Phillip  Kirby. 

Grady  H.  Kirby. 

Harley  Elmer  Kirby. 

William  Frederick  Kirchdorger. 
Albert  Eugene  Kircher. 

John  Barnes  Kirk. 

Kent  Shirley  Kirkby. 

Freeman  Burdette  Kirkendall. 
Edwin  Charles  Kirker. 

Joseph  E.  Kirkham. 

Samuel  Noyes  Kirkland. 

James  Douglas  Kirkpatrick,  jr. 
Oran  Gould  Kirkpatrick. 

Ross  Corbett  Kirkpatrick. 
Stewart  Ray  Kirkpatrick, 
Bruce  Kistler. 

Warren  Powers  Kite. 

Mellen  Franklyn  Kittell. 

Albert  Ray  Kittredge. 

George  Kitts,  jr. 

Otto  Klaus. 

Arthur  Hays  Klein. 

.John  Reed  Kline. 

Carl  H.  Kloo,  jr. 

Samuel  Roger  Klubock. 

William  Henry  Klyce,  jr. 
Russell  Henry  Klyver. 
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Second  lieutenants- 


Ralph  Alden  Knapp. 

Robert  Dnane  Knapp. 

Hugh  Allen  Kneisle.v. 

Alonzo  I-  Knight 
Arthur  Draper  Knight. 
Courtland  Whitne5^  Knight. 
James  Herbert  Knight. 

Lloyd  Withrow  Knight. 
Herbert  P.  Knisely. 

Frederick  L.  Knoblock. 
Frederick  Edward  Knoche. 
Alfred  William  Knoeppel. 
Howard  Clayton  Knotts. 

John  Aubrey  Knowles. 

William  H.  Knowles.  ’ 

Ernest  Eugene  Knowlton. 
James  Elisha  Knox. 

Herluf  A.  Knudsen. 

Alfred  Schnider  Koch. 

George  Koehler,  jr. 

Charles  Stephen  Kohler,  jr. 
Max  Koehn. 

William  Frederick  B.  Koelle. 
Theodore  Joseph  Koenig. 
Leslie  Philip  Koepfgen. 

Fred  Charles  Kohfeldt. 

David  Ambrose  Kohler. 
Charles  T.  Kohn. 

Carl  Wellington  Koiner. 

Frank  Frederick  Kolbe. 
Herbert  N.  Koons. 

Leonidas  Lee  Koontz. 

Ralph  G.  Koontz. 

Jacob  Edwin  Kopf. 

Egbert  J.  Korman. 

Harold  Beresford  Koster. 
Stuart  Kosters. 

Meinhard  Henry  Kotzebue. 
George  Simpson  Koyl. 

Joseph  Koziol. 

Milton  John  Kraft. 

Henry  Kreh,  jr. 

Ellwood  Floyd  Kresge. 

John  Erral  Krieger. 

Augustus  Harry  Krigger. 
Henry  Ellis  Kritzer. 

Richard  W.  Kritzer. 

William  Krohn. 

Harry  David  Krol. 

Walter  John  Kropf. 

Ray  Worrall  Krout. 

Harry  Leonard  Kuchins. 
Martin  Billmire  Kugler. 

Roy  Alexander  Kublman. 

John  Henry  Kultgen. 

Erick  James  Kunkel. 

Clyde  A.  Kuntz. 

Frank  Edward  Kuntz. 

Bert  Ralph  Kuss. 

Claude  Archer  La  Belle. 
Thomas  G.  La  Blanc. 

Andrew  Jackson  La  Boiteaux. 
Harry  Gray  Lachmund. 

Otto  Gray  Lachmund. 

Edward  Lacklen. 

William  Watson  La  Force. 
Robert  B.  La  Forge. 

Charles  Howard  La  France. 
Chester  Harrison  Lake. 


•Continued. 

William  F.  Lake. 

Paul  Edway  Lakin. 

Otto  Henry  Lambrix. 
William  Lester  Lamkin. 
Harry  Lloyd  Land. 

Henry  Browning  Landes. 
Charles  Howard  Landon. 
Harry  T.  Landram. 

Robert  M.  Landreth. 
Herbert  Vaughn  Lane. 
Joseph  W.  Lane. 

Leroy  Clarence  Lane. 
Orlando  Hook  Lane. 

John  Tollefson  Lanfall. 
Frederick  Robert  Lang. 
Richard  Lange. 

John  Arthur  Langley. 
Marshall  Langstroth. 
Ludlow  Thomas  Lanman. 
Ernest  Maitland  La  Prad('. 
George  Norwood  Larer. 
Edward  James  Larkin. 
George  Reece  Larkin. 
Chauncey  Murdock  Larsen. 
John  Whitting  Lasell. 
Glenn  Robert  Lassiter. 
Joseph  Thomas  Latchfold. 
Sylvester  Albert  Latham. 
Fred  Barr  Lathrop. 

Earl  Hastings  Latimer. 
Thomas  Henry  Latimer,  jr. 
Douglas  E.  S.  Laughlin. 
Albert  Adolph  Lauter. 
Theodore  Van  Vleck  Lautz. 
Albert  George  Lauzon. 
Michael  James  Lavelle. 
Clayton  Charles  Lavene. 
George  Andrew  La  Vie,  jr. 
Hugo  B.  Law. 

Nelson  Lawnin. 

Augustus  M.  Lawrence. 
Edgar  Alfred  Lawrence. 
Henry  Donald  Lawrence. 
Silas  Laws. 

Lawrence  A.  Lawson. 
Norman  Lawson. 

Oliver  Morrison  Lawson. 
Malcolm  Stoney  Lawton. 
Mortimer  Powell  Lawton. 
Samuel  Edward  Lawyer. 
William  Hill  Lazarus. 

John  A.  Leakens. 

Whitney  Leary. 

Giles  J.  Leath. 

Walter  J.  Leath. 

Augustus  Leazar. 

Sidney  P.  Le  Boutellier. 
Richard  Kemp  Le  Brou. 
Eugene  Paul  Ledbetter. 
Robert  Herschel  Ledlie. 
Burton  Ledoux. 

Arthur  F.  Lee. 

Bernard  Wyman  Lee. 
George  Don  Lee. 

George  Terry  Lee. 

John  Curry  Lee. 

John  F.  Lee,  jr. 

Stephen  M.  Lee. 

Theophilus  Lee,  jr. 
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Second  lieutenants — Continued. 


Zanna  Park  Lee. 

Ralph  Joseph  Leeds. 

John  Bannister  Leek, 

Herbert  George  Lees. 

Richard  Leferink. 

Claude  William  Skilling  Lefflef. 
John  Carothers  Leger. 

Chester  Leon  L’Ehmann. 

Henry  P.  Lehmann. 

Robert  Phillip  Lehr. 

James  T.  Leidigh. 

Robert  Emmet  H.  Leighninger. 
William  Henry  Leininger. 
George  Edmund  Leland. 

Brice  Walter  Lemmon. 

William  Stanislaus  Lenihan. 
Victor  Armand  LeNoir. 

William  Joseph  Lenox,  jr. 
Albert  Victor  Leonard. 

Joseph  Leopold. 

Felix  Lepage. 

Charles  Philip  Le  Royer. 

Joseph  Ferdinand  Lersch. 

Carl  Ray  Lesher. 

Edward  Leslie. 

Freeland  Huston  Leslie. 

John  Woodworth  Leslie. 
William  Lesriowich. 

Harold  James  Lestrade. 

Pierce  B.  Leverich. 

Rexford  Byrde  Levisee. 

Julius  G.  Levy. 

Royal  Levy. 

Alexander  B.  Lewis. 

Chauncey  Glenn  Lewis. 

David  Wilbur  Lewis. 

Floyd  Clinton  Lewis. 

Frank  B.  Lewis. 

Halstead  Harden  Lewis. 

Hobart  Horrace  Lewis. 

James  Clifford  Lewis. 

James  L.  Lewis,  jr. 

Orman  James  Lewis. 

Oscar  Barnard  Lewis. 

Richard  Jackson  Lewis. 

Richard  Phelps  Lewis. 

Tracy  Hammond  Lewis. 
Frederic  Rudolph  Lexow. 
Edward  Asher  Leyden. 

Lester  Clyde  Lichty. 

W^alter  Emmett  Lick. 

Arnold  Lloyd  Liebes. 

Edgar  Andrew  Liebhauser. 
Charles  Frederick  Lienesch. 
Arthur  George  Liggett. 

Robert  Ligon. 

.John  Leo  Lilienthal. 

Leonard  Eby  Lilley. 

Roy  M.  Lilly. 

Edward  Armin  Limberg. 

James  Shoals  Lincoln. 

Oren  Ellsworth  Lincoln. 

John  Eugene  Lind. 

R.  A.  Lindblom. 

Alfred  Lindeburg. 

Alboin  Blake  Lindemann. 

John  Edwin  Linder. 

Stacey  Bradford  Lindley. 
Theodore  .1.  Lindorff. 


Roy  Ferdinand  Lindquest. 
Gordon  James  Lindsay. 

Harry  B.  Lindsay. 

Philip  K.  Lindsay. 

Harold  Lindsey. 

Robert  Butler  Lindsey. 

Percy  W.  Lindsley. 

Ernest  Walter  Lindstrom. 
Gustaf  T.  Lindstrom. 

Hobart  K.  Link. 

Milton  Peter  Link. 

Rue  Showalter  Link. 

Harry  W.  Linson. 

Donald  Linville. 

George  Roy  Lipe. 

McDonald  Ellett  Lipscomb. 
George  D.  Litherland. 

William  Bernard  Littell. 

Robert  Reinhardt  Litterer. 
Edwin  Coffin  Little,  jr. 
Frederick  Eugene  Little. 
Clarence  C.  Little. 

Raymond  .James  Little. 

Henry  M.  Littlefield. 

Clarence  Albert  Livingston. 
Edmund  Pendleton  Livingston,, 
Austin  Edward  Livingstone. 
Lawrence  Albion  Lloyd. 

Jacob  Karl  Lobdell. 

Warren  Lamson  Lobdell. 

Carl  H.  Lobitz. 

Archie  Lochhead. 

William  Lawson  Lockhart. 
George  Nelson  Lockridge. 
Herbert  Humphrey  Lockwood. 
Lyman  Benton  Lockwood. 
Manice  De  Forest  I^ockwood,  jr. 
Charles  Albert  Lodge. 

Welling  Montagu  Lodge. 

.John  S.  Lodwick. 

Leonard  S.  Loeb. 

John  M.  I^oeblein. 

George  Lossel. 

Edwin  H.  Loewus. 

Harold  B.  Logan. 

Henry  Logan. 

Henry  .Joseph  Logan. 

Patrick  Henry  Logan. 

Joseph  Francis  Logel. 

Thomas  E.  Lokey. 

Thornton  Garland  Lomax,  jr. 
Carl  Cleveland  Long. 

Leonard  Franklin  Long. 

Monroe  Hyde  Long. 

Raymond  C.  Long. 

Winfred  Tyler  Long. 

Frederick  Jessup  Longley. 

Glenn  Morris  Longstreet. 

Jack  Yates  I^ongstreet. 

Walter  Wood  Ijongstreth. 
Clarence  Albert  Look. 

Charles  Dana  Loomis. 

Charles  Wffiitney  Loraine. 
Merritt  Manny  Lord. 

Orlando  Merritt  T.ord. 

Arthur  LeRoy  Lott. 

Harold  Edgar  Loud. 

Ivan  H.  Loughery. 

Samuel  Arthur  Love,  jr. 
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Second  lieutenants — Continued. 


Lake  Lovelace. 

Charles  Phillip  Lovell,  jr. 
McDonald  Lovell. 

Frederick  Hamilton  Lovenberg, 
Larone  Lowe. 

Arthur  Kenney  Lowell. 

James  Russell  Lowell. 

Joseph  A.  Lowery. 

Willis  Dalsell  Lowery. 

Guy  Templeton  Lownsbery. 

Hal  Marmaduke  Lowry. 

Henry  Day  Lowry. 

James  Timothy  Lowry. 

Swift  Miller  Lowry. 

William  Joseph  Lowry. 

Donald  Ames  Loyhed. 

Edward  Strong  Lubbers. 

Gilbert  Loutrelle  Lucas. 

Parker  V.  Lucas. 

Philip  Dearborn  Lucas. 

Edgar  Augustine  Luce. 

Raymond  Philip  Luce. 

Dean  Lucking. 

Nicholas  Henry  Ludwig. 

Leslie  Jacob  Luder. 

Christian  H.  W.  Luecke. 

Hugh  Luehrmann. 

Frank  Luke,  jr. 

Linford  C.  Lull. 

William  J.  Lund. 

George  G.  Lundberg. 

Arthur  Lundeen. 

Harry  Melvin  Lundquist. 

Carter  Luscher. 

Nathaniel  Horace  Luttrell. 
William  J.  B.  Lycan. 

William  Stoneman  Lynne. 

Samuel  Paterson  Lyle. 

Andrew  M.  Lynch. 

Charles  E.  Lynch. 

John  Andrew  Lynch. 

Albert  E.  Lyon. 

Peyton  Brodnax  Lyon. 

Philip  Thomas  Lyons,  jr. 

Henry  Alvin  McAleenan. 

Emmett  King  McArthur. 

John  MacArthur. 

Sidney  John  MacBey. 

Walton  Edv/ard  McBride. 

Walter  John  McBride. 

Charles  Clifford  McCabe. 

Edward  Lawrence  McCabe. 

John  H.  McCabe. 

Roscoe  Ellis  McCabe. 

Aubrey  Leo  McCaffrey. 

James  Rorke  McCaffrey, 

Vester  McCageah. 

Austin  J.  McCall. 

Carlton  Cook  McCall. 

George  Alexander  McCall. 

John  D.  McCalla. 

Carl  Henry  McCallin. 

Albertus  Wood  McCalmont. 
Charles  P.  McCan. 

Edwin  Thomas  McCanna. 

Wm.  C.  McCarren. 

Henry  McCarren. 

Irwin  Lillard  McCarter. 

Emmett  Joseph  McCarthy. 


John  Frederick  McCarthy. 

John  Franklin  McCarthy. 

Louis  J.  McCarthy. 

Roy  Bnlaw  McCartney. 

Aquilla  Brown  McCarty. 
Ellsworth  Louis  McCarty. 

Murray  William  McCarty. 

Walter  Riley  McCarty. 

Oscar  William  McCaskill. 

David  N.  McCauley,  jr. 

Samuel  Hatton  McChesney. 
Albert  L.  McClellan. 

George  Abraham  McClellan. 

Leslie  C.  McClellan. 

Aurelius  Edward  McClendon. 
Colin  Barr  McClure. 

Ollie  Wathen  McClure. 

James  Robert  McClushion. 

Henry  Wade  Macomber. 

Max  McConachie. 

John  F.  McCormick. 

Walter  B.  McConnell. 

Thomas  McCormack. 

Vaughn  R.  McCormack. 

Victor  A.  McCormack. 

Cyrus  McCormick,  jr. 

Francis  Howard  McCormick. 

John  Brokaw  McCormick. 

James  Francis  McCrossen. 

John  Findley  McCoy. 

John  W^esley  McCoy. 

Thomas  Hamilton  McCoy,  jr. 
Thomas  R.  McCracken. 

William  Patterson  MacCracken,  jr. 
Sydner  F.  McCreery. 

Richard  Douglas  McCrum. 

John  Bernard  McCue. 

Edward  Talmage  McCuistion. 
Elmer  A.  McCullough. 

Massey  Sanderson  McCullough. 
Milo  McCune. 

John  Anderson  McCurdy. 

Mack  D.  McCutcheon. 

Hubert  L.  McDaniel. 

Paul  David  McDaniel. 

Cleveland  Williams  McDermott. 
James  E.  McDevitt. 

Lester  William  McDevitt. 

Andrew  Colin  MacDonald. 
Benjamin  Franklin  McDonald. 
Colin  Campbell  MacDonald. 
Donald  B.  MacDonald. 

George  Clement  McDonald. 

James  Eugene  MacDonald. 

Neil  Charles  MacDonald. 

Richard  Henry  McDonald. 

Harry  Lester  McDonough. 

James  Clinton  McDougall. 
Kenneth  McDougall. 

Kirkland  B.  MacDougall. 

Herbert  Levent  McDowell. 
Lamont  Anderson  McDowell. 
Robert  Newton  McDowell. 

Roy  Cyrenius  McDowell. 

William  S.  McDuffee. 

Arthur  Lattner  McDuffie. 

Charles  D.  McDuffie. 

Jasper  Kemper  McDuffie. 

Walter  S.  McEachern. 
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Second  lieutenants — Continued. 


Wilbur  H.  McEacliran. 

Daniel  Thomas  McEnerny. 

Robert  Russell  McEwen. 

James  Edward  McFadden. 
Willford  MacFadden,  jr. 

Edwin  Leslie  McFalls. 

Jesse  Edward  McFarland. 
Francis  Alexander  McFerran. 
Joseph  McFeely. 

John  F.  McFetridge. 

Harold  McGaffey. 

Abner  Francis  McGehee,  jr. 
Francis  Foy  McFiggin. 

John  Joseph  McGinley. 

Thomas  S.  McKinley. 

Blake  R.  McGinness. 

John  Edward  McGovern. 

Kenneth  Arbuthnot  MacGowan. 
John  Edward  McGraw. 

Perley  Everett  MacGregor. 
William  Carmichael  McGuire. 
John  S.  McGurk. 

Frank  Martin  McHale. 

Arthur  James  McHenry. 

Michael  E.  McHugo. 

Donald  Walker  Mcllhiney. 

Arthur  Dawson  Mcllvaine. 
Clifford  S.  McIntyre. 

Frank  Morton  McKee. 

Harry  William  McKee,  jr. 

John  R.  McKee. 

Paul  Herbert  MacKeeby. 

Spencer  Waring  McKellip. 
Edmond  Patrick  McKenna. 

Clyde  Cameron  Mackenzie. 

Robert  Roderick  McKenzie. 
Wesley  Raymond  McKenzie. 
William  James  Mackenzie. 
William  Simpson  McKinnon. 
Raymond  McKinless. 

Leo  G.  McKinley. 

Edward  C.  McKinney. 

Peter  W.  McKittrick,  jr. 

James  Albert  McKnight. 

Francis  Kelton  McKoy. 

Joel  Edward  McLafferty. 

Albert  Joseph  McLaughlin. 
Edward  J.  McLaughlin. 

Henry  Patrick  McLaughlin. 

John  Gerard  McLaughlin. 

Oscar  F.  McLaughlin. 

Ralph  D.  McLaughlin. 

Thomas  Greenwood  MacLaughlin. 
Thomas  S.  McLaughlin. 

King  Harrison  McLaurin. 

George  Wheeler  McLean,  jr. 
Howard  Livingston  McLean. 
James  N.  MacLean. 

Hiram  John  McLellan. 

Carl  R.  McLeod. 

George  Currie  Macleod. 

Jennings  Doran  McLeod. 

Albert  F.  McMackin. 

.John  B.  McMahon. 

Joseph  B.  McMahon. 

Michael  Joseph  McMahon. 

Philip  John  McMahon. 

John  J.  McManus. 

Neil  Cook  McMath. 

Logan  T.  McMenery. 


John  Henry  MacMichael. 
Lawrence  Douglass  McMichael. 
Roscius  S.  McMichael. 

Gail  H.  McMillan. 

Wiley  William  McMinn. 
William  F.  W.  McMorrow. 
Clements  McMullen. 

William  Henry  McMullen. 
Robert  J.  McNurray. 

Leo  Frank  McNally. 

Sherman  Edward  McNamara. 
Horace  John  McNeil. 

Irvin  Hower  McNeil. 

Homer  C.  McNeil. 

James  G.  McNett. 

Patrick  .John  McNichell. 

John  E.  MacNoughton. 

Dwight  Leeds  McNulty. 

Norman  Dillion  McFarland. 
Norman  Bernard  McPeak. 
Walter  Patrick  McQuade. 

Bruce  Alexander  McQueen. 
George  Wythe  Macrae. 

Finis  Ewing  McReynolds. 

John  Joseph  McShane. 

Charles  E.  McSherry. 

Lewis  McSpaden. 

Donald  MacWhirter. 

Ray  Seely  McWhorter. 

Jerome  Benjamin  Machle. 

Allen  F.  Mack. 

Donald  Leslie  Mack. 

Walter  Ray  Mack. 

Norman  S.  Mackie. 

Robert  Francis  Mackie. 

Harold  D.  Macklin. 

Daniel  D.  Madden. 

John  Joseph  Madden,  jr. 

Luther  Philip  Mader. 

Frank  T.  Madigan. 

Clinton  Rice  Madison. 

David  Willis  Magee. 

John  A.  Magee. 

David  Walter  Magowan. 

H.  B.  Maguire. 

Herbert  Philip  Mahler. 

Walter  Rudolph  Mahnken. 
Raymond  C.  Mahon. 

.Tames  P.  Mahoney. 

Lawrence  Eugene  Mahoney. 
William  Louis  Mahoney. 
Stanislaw  Makielski. 

Nathan  Malefski. 

Daniel  Males. 

Frank  Laverne  Malette. 

Lester  Darreld  Mallette. 

Carl  Ephraim  Malmgren. 
Edward  Joseph  Malone,  1r 
Gilbert,  Malone. 

John  F.  Malone. 

Arthur  Michael  Maloney. 

.John  Aloysius  Maloney. 

John  Patrick  Maloney. 

John  Paul  Maloney. 

Leon  Malraison. 

Hammond  U.  Man. 

Oscar  Mandel. 

Harry  N.  Mangan. 

Alfred  Campbell  Mann. 

Jacob  Mann. 
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Merrill  Dietz  Mann,  jr. 
Walter  Louis  Mann. 

William  De  Frees  Mann. 
Kerrigan  Mark  Manookin. 
Isaac  Errett  Mansell. 

John  Clark  Mansfield. 

Joel  Lincoln  Manson. 
Demarest  H.  Mapes,  jr. 
Donald  Durland  Mapes. 
Joseph  Andrew  Marincik,  jr. 
Charles  Hill  Markel. 

Alfred  Woodward  Markham. 
John  B.  Markley. 

John  Wayne  Markley. 

Chales  A.  Marone. 

Elmer  G.  Marschuetz. 

Albert  Ernest  Marsh. 

George  T.  Marsh. 

Craig  Wilkins  Marshall. 
George  Earl  Marshall. 

John  S.  Marshall. 

Oscar  B.  Marshall. 

Richard  Horatio  Marshall. 
Thomas  H.  Marshall. 

Willis  Mitchell  Marshall. 
Benja  C.  Martin. 

Charles  Adams  Martin. 
Charles  B.  Martin. 

Charles  Jay  Martin. 

David  James  Martin. 

David  Mathews  Martin,  jr. 
Earl  W.  Martin. 

Herbert  Deceygne  Martin. 
Howard  Charles  Martin. 
James  Carey  Martin. 

John  Morrill  Martin. 

John  R.  Martin. 

Leo  Clark  Martin. 

Leslie  Martin. 

Linville  K.  Martin. 

Oliver  H.  Martin. 

Richard  H.  Martin. 

Robert  Martin. 

Roland  Harmon  Martin. 
Algernon  Herbert  Martins. 
Arthur  Burdette  Marvin. 
William  G.  Marvin. 

Jacob  Mary 

Cecil  Wright  Mason. 

Ernest  John  Mason. 

Stephen  Spalding  Mason. 
Oliver  T.  Massey. 

Raymond  Rufus  Massey. 
Thomas  Fearn  Mastin.'jr. 
Amos  Myron  Mathews. 

John  Joseph  Mathews. 

George  Turvey  Mathewson. 
Milton  Matter. 

Charles  Hale  Matthews,  jr. 
George  Verrien  Matthews,  jr. 
John  Harry  Matthews. 

Robert  Harry  Matthews. 
Washington  Irving  Matthews. 
Claude  W.  Maule. 

William  Ritschy  Maurer. 
George  William  Maxim. 
Harold  Forges  Maxson. 

Allen  G.  Maxwell. 

Geoffrey  C.  Maxwell. 

Maurice  Feger  Maxwell. 


Robert  T.  Maxwell. 

William  Calvin  Maxwell. 
Elmer  Nicholas  May. 

Harry  P.  May. 

Arthur  Clement  Mayer. 

Henry  Mayer. 

Walter  Jacob  Mayer. 

Zeb  Mayhew. 

William  R.  Maynard. 

Jerome  F.  Burnett  Meacham. 
Frederic  Harold  Mead. 

Harold  Gray  Mead. 

Lynn  De  Coursey  Mead. 
Michael  Francis  Mead. 
Raynor  Mead. 

Joseph  Edward  Meagher. 
William  Joseph  Mealy. 
Gardiner  C.  Means. 

James  Frank  Means. 

John  Wynne  Meany. 

Eugene  Burlingame  Mechling. 
Timothy  Edward  Meehan. 
Nathaniel  Henry  Meeker,  jr. 
Charles  Culp  Meeks. 

Herbert  Herman  M ers. 

Donald  Bruce  Megalian. 

Carl  Alexander  Mdiaffey. 
Robert  Lee  Mehornay. 

Milo  Splies  Meier. 

Martin  Schenck  Meigs. 

Fred  Henry  Meinzer. 

Floyd  B.  Meisenheuner. 
Howard  Farragut  Meixner. 
Arthur  J.  M^lanson. 

Carl  John  Meld^hl. 

George  Deady  M<dican. 

Paul  Kieffer  Melick. 

Lloyd  Eldon  Mellor. 

Ray  Chidester  Menagh. 

Jesse  Irving  Menefee. 

Herman  Mengel. 

Thomas  Henry  Menke. 

John  Webster  Mentzer. 

Jules  Claude  Meraux. 

Clive  Burlingame  Meredith. 
George  W.  Meredith. 

Louis  Johnson  Merkel. 

Cyrus  W.  Merrell. 

Faye  M.  Merriam. 

Bentley  Alm^rin  Merrick. 
Lester"  F,  MerH  k. 

Louis  Melin'^'  Merriok.- 
Daiiiel  D.  Me^’rill. 

Keith  Bartlett  M<''rrill. 
Patterson  D^vy  Merrill. 
Frederic  Merriman. 

Edward  Kellogg  Merritt. 
Harold  Dutton  Merritt. 

Elmer  LeRoy  Merton. 

Charles  Frederick  Merz. 

Elmer  Robson  Meservey. 
Edward  Slevin  Mesnier. 

Robert  Walter  Mess. 

Albert  Messinger. 

Arthur  William  Messner. 
Arthur  Boyd  Metchlf. 

Harry  Hubbard  Metcalf. 
Manton  Bradlev  Metcalf,  jr. 
John  William  Metcalfe. 

Bert  Paul  Me.yen. 


59 


Second  lieutenants — Continued. 


Adolph  Henry  Meyer. 

Alfred  Falck  Meyer. 

Alfred  Joseph  Meyer. 

Charles  Frederick  Meyer. 
Lester  Lewis  Meyer. 

Walter  William  Meyer. 

Frank  R.  Meyers. 

Harold  Meyers. 

Harvey  L.  Meyers. 

Herman  C.  Meyers. 

John  Nelson  Meyers. 

Marion  Thomas  Meyers. 
George  Andrew  Meyler. 

Paul  Micelli. 

Leo  Francis  Michael. 

George  Xavier  Michel. 

Joseph  Stephen  Michels. 

John  R.  Mick. 

Arthur  Henry  Middlemass. 
Augustus  L.  Middleton. 
Mortimer  Middleton. 

Ethan  A.  Mildeberger. 

Paul  Keiter  Miles. 

Jess  Charles  Millard. 

Marland  Boyd  Millard. 

Bennie  Alva  Miller. 

Boynton  King  Miller. 

Charles  Francis  Huston  Miller. 
Dewey  Miller. 

Edward  Alexander  Miller. 
Elmer  Anthony  Miller. 
Eralbert  Talmadge  Miller. 
Floyd  I.  Miller. 

Francis  H.  Miller. 

Frank  Milford  Miller. 

Fred  H.  Miller. 

George  Alfred  Miller. 

George  M.  Miller,  jr. 

Harold  R.  Miller. 

Ivan  Chessbrough  Miller. 
James  Andrew  Miller. 
Johnston  Oliver  Miller. 

Julian  Francis  Miller. 

Leland  W.  Miller. 

Lester  John  Miller. 

Max  Burns  Miller. 

Robert  Everts  Miller. 

Rolfe  Thoburn  Miller. 

Roy  Gilman  Miller. 

Walter  B.  Miller. 

Walter  Lewis  Miller. 

Wayne  Leslie  Miller. 

W’esley  Albert  Miller. 

William  Rankin  Miller. 
Wyman  Richardson  Miller. 
Alfred  Leroy  Millhollin. 
Charles  English  Milliken. 
William  Mathew«on  Milliken. 
Wear  Francis  Milling. 

Harry  Millington. 

Byron  Henry  Mills. 

Charles  F.  Mills. 

Harold  White  Mills. 

Herbert  H.  Mills. 

John  L.  Mills. 

Niles  Easton  Mills. 

Stratford  Denman  Mills. 
Henry  F.  L.  Milstrey. 

Ralph  Joseph  Minehan. 


Henry  Valentine  Minges. 
Richard  Peter  Minor. 

William  McLean  Minor. 

Robert  Minshall. 

Hubert  L.  Minton. 

Benjamin  Earle  Minturn. 
George  William  Misfeldl. 

Elmer  D.  Mitchell. 

George  Washington  Mitchell. 
Kenneth  B.  Mitchell. 

Leonard  C.  Mitchell. 

Nicholas  Mitchell. 

Raymond  Ashton  Mitchell. 
Richard  F.  Mitchell. 

Robert  John  Mitchell. 

William  Mitchell. 

William  F.  Mitchell,  jr. 
Theodore  H.  Mittendorf. 

Alfred  E.  Mock. 

Reuben  C.  Moffat. 

James  Harvey  Mohr. 

Louis  Grupe  Mohrman. 

John  William  Monahan. 

Tom  Keena  Monahan. 

Howard  Francis  Moncrieff. 
Harold  Theodore  Monell. 
Alfred  August  Montague. 

Paige  Monteagle. 

Charles  Norton  Monteith. 
Darrel  McDermott  Monteith. 
Caleb  Eugene  Montgomery,  jr. 
Donald  Hugh  Montsromery. 
Edward  Geoffrey  Montgomery. 
Harry  E.  Montgomery. 

Harry  Gage  Montgomery. 

James  Evans  Montgomery. 
Kenneth  Rider  Montgomery. 
Max  Alfred  Montgomery. 

Ray  E.  Montrose. 

Corbitt  Lidlie  Moody. 

Edward  Allen  Moores. 

Harold  Floyd  Mook. 

Samuel  Richard  Mook. 

Salbert  G.  Moon. 

Charles  Morris  Moon. 

Frank  Leslie  Moon. 

Lawrence  Bartelle  Moon. 
Donald  S.  Mooney. 

Clydus  Lloyd  Moore. 

David  Harris  Moore. 

Edwin  Cecil  Moore. 

Francis  A.  Moore. 

Graham  Moore. 

Herver  Charles  Moore. 

John  C.  B.  Moore. 

John  M.  Moore. 

John  R.  Moore. 

Joseph  F.  Moore. 

Kenneth  A.  Moore. 

Lucien  W.  Moore. 

Marlin  Clarkson  Moore. 
Maurice  Hathaway  Moore. 
Raymond  Gilbert  Moore. 

Robert  Glenn  Moore. 

Robert  Shields  Moore. 

Rush  Ivy  Moore. 

Samuel  Murray  Moore,  jr. 
Walter  Francis  Moore. 

Walter  Morrison  Moore. 
Warner  Moore,  jr. 
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William  Estill  Moore. 

William  Grayson  Moore. 
Clarence  J.  Moors. 

George  Sherman  Moran. 

John  Ralph  Moran. 

Joseph  P.  Moran. 

Malcolm  Butler  Morehart. 
William  J.  Moran,  jr. 

Louis  A.  Moreau. 

John  Lindsay  Morehead. 
Joseph  Hyde  Morehead. 

Paul  Victor  Morgan. 

Stuart  Alexander  Morgan. 
William  Victor  Morgan. 

Louis  Philip  Moriarty. 

James  Currie  Morison. 

John  French  Morrill. 

Richard  Colton  Morrill. 
Russell  D.  Morrill. 

Edward  M.  Morris. 

Edward  Savidge  Morris. 
George  William  Morris. 

Homa  L.  Morris. 

John  L.  Morris. 

John  Paul  Morris. 

Julian  Bates  Morris. 

Roy  K.  Morris. 

William  Colb  Morris. 

Jay  Morrison. 

John  M.  Morrison. 

Robert  H.  Morrison. 

Walter  Plorian  Morrison. 
William  Robert  Morrison. 
Raymond  Addison  Morrissey. 
James  Ernest  Morrisay. 

Karl  Clifford  Morrow. 

Wade  Hampton  Morrow. 
Charles  Lester  Morse. 

Guy  E.  Morse. 

Charles  I.  Morton. 

Quin  Morton. 

Harry  Vreeland  Moser. 

Lester  Ezra  Moses. 

Hugh  E.  Mosher. 

Roy  Bradford  Mosher. 

De  Thurston  Mosier. 

Royal  Ross  Moss. 

John  Mott. 

Millard  Harold  Moulds. 
Eugene  Sidney  Moulic. 

Paris  S.  Moulton. 

John  L.  Mousley. 

Lewis  De  Riggs  Mowry. 

Frank  Langdon  Moye. 

Eugene  Moyer. 

Harry  G.  Muehlman. 

Ralph  Edward  Muehlman. 
Leon  G.  Mulder. 

Charles  W.  Muldoon. 

John  H.  Mulherin. 

Emmett  P.  Mulholland. 
Augustus  Frederick  Muller. 
Lester  Ray  Mullineaux. 

Mead  James  Mulvihill. 
William  Herron  Mulvihill. 
Earle  M.  Mumby. 

William  Clinton  Mumford,  jr. 
Theodore  Joseph  Mucchhof. 
Edward  Samuel  Munford,  jr. 
John  C.  Munn,  jr. 


Francis  Miguel  Munoz. 

James  Stewart  Munroe. 
Chester  Neal  Munson. 

Clinton  Gardiner  Munson. 
Clement  John  Murphy. 

Cyrus  William  Murphy,  jr. 
Edward  Joseph  Murphy. 
Francis  Edward  Murphy. 
Frank  Dwyer  Murphy. 

Frank  J.  Murphy. 

George  Thomas  Murphy. 
Gerald  Clery  Murphy. 

Harry  Clifford  Murphy. 

John  Patrick  Murphy. 

Maurice  Harry  Murphy. 

Robert  E.  Lee  Murphy. 

Charles  William  Murray. 
Francis  Bradford  Murray. 

H.  Sinclair  Murray. 

James  Ormsbee  Murray. 

John  Joseph  Murray. 

Morris  F.  Murray. 

Thomas  H.  Murray. 

Verne  Lee  Murray. 

Roy  H.  Murrow. 

William  H.  Myer. 

Devereaux  M.  Myers. 

Franklin  David  Myers. 

John  Albert  Myers. 

Paul  Emery  Myers. 

William  Blount  Myers. 
Clarence  David  Nagle. 

Walter  G.  Nagle. 

Sarks  M.  Nahikian. 

Arthur  Lyndon  Nason. 

Roy  Sewall  Nason. 

Walter  Hooker  Nason. 

George  Valentine  Nauman. 
Arthur  Paul  Naumann. 

Jesse  Livingston  Nave. 

Hollis  F.  Nay. 

Guy  O.  Neal. 

Marshall  Stanley  Neal. 

John  P.  Neal. 

Paul  Millikan  Neal. 

William  Stehman  Neal. 

F.  Orville  Neely. 

Forest  Hunter  Neely. 

Harold  Richard  Neely. 
Clarence  A.  Neff. 

Lambert  Gilman  Neff. 

William  C.  Neill. 

Alfred  Walter  Nelb. 

Arlen  Claron  Nelson. 

Ernest  Bruce  Nelson. 

Fred  Cyrus  Nelson. 

Guy  Winfield  Nelson. 

Luther  Nelson. 

Robert  R.  Nelson. 

Roy  Alexander  Nelson. 

Sinius  Joseph  Nelson. 
Theodore  Emil  Nelson. 

Thomas  Edward  Nelson. 
William  Thomas  Nelson, 
Howard  W.  Nester. 

Charles  Wallace  Nestor. 
Charles  Netcher. 

William  W.  Netherland. 
Lawrence  Baerman  Neuburger. 
John  Nevin,  jr. 
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John  Arthur  Newcomb. 

Walter  D.  Newcomb,  jr. 
Clament  R.  Newkirk. 

George  Harold  Newkirk. 

Philip  John  Newland. 

Carl  Emory  Newman. 

Charles  F.  Newman,  jr. 
Nathaniel  Newman. 

Robert  Edmund  Newman. 
Charles  Loan  Newport. 

Walter  O.  Newstrom. 

Polk  Howard  Niblack. 

Brayton  Nichols. 

George  William  Nichols. 
Lucius  Bowen  Nichols. 

Luther  Allen  Nichols. 

Know  Williard  Nicholson. 
Harry  B.  Nickell. 

George  Lyon  Nicol. 

George  Arnold  Nicoud. 
Frederick  W.  Niedermeyer,  jr. 
Gustaf  Arnold  Nielson. 
Edward  Abbe  Niles. 

Raymond  L.  Niles. 

Robert  Gayle  Nimocks, 
Kenneth  Rhea  Nisbet. 

Hilliare  P.  Nitchke. 

Arthur  Garfield  Noble. 

Clark  Noble. 

Olen  W.  Noel. 

Ralf  E.  Noel. 

Sidney  Quinn  Noel. 

Charles  L.  V.  Nolan. 

Edward  James  Nolan. 

Ellis  A.  Nolan,  jr. 

Herman  William  Nolker. 
Edward  H.  Nolte. 

Thomas  Francis  Nooman. 
Ansel  Gilbert  Nordeen. 

Charles  B.  Nordhoff. 

Carl  Albin  Noren. 

Edward  D.  Norment. 

Byron  Bacon  Norris. 

Howard  Dutton  Norris. 

Alwin  Wood  Norton. 

Henry  Kittredge  Norton. 
Howard  Browne  Norton. 

Paul  Thornley  Norton. 

Rolla  Warren  Norton. 

William  N.  Norton. 

Sherrard  Gabriel  Nott. 

James  Percival  Nourse. 
Roderick  Nourse. 

Norman  November. 

Paul  Jennings  Nowland. 
Stanley  Nowlen. 

Charles  Wright  Nugent. 

Danil  Casey  Nugent,  jr. 

Gail  Clifford  Oakes. 

Nathan  P.  Oakes. 

John  Clark  Oaks. 

Walter  Alexander  Oates. 

Guy  R.  Oatman. 

Gustave  W.  Oberlin. 

Clarence  Ray  O’Brien. 

Denis  Henry  O’Brien. 

Gaston  O’Brien. 

Joseph  Dennis  O’Brien. 
Martin  Jeremiah  O’Brien. 


Matthew  Houston  O’Brien. 
Maurice  Francis  O’Brien. 
Michael  Anthony  O’Brien. 
Raymond  Henry  O’Brien. 
Raymond  Keran  O’Brien. 
William  Joseph  O’Brien. 
Francis  A.  O’Connell. 

Frank  L.  O’Connell. 

Frank  T.  O’Connell. 

Joseph  Hobson  O’Connell. 
Robert  Everett  O’Connell. 
Arthur  James  O’Connor. 
William  J,  O’Conner. 

Hugo  John  Odenthal. 

John  Stephen  O’Dowds. 

Carl  J.  Oetzel. 

Magruder  Willson  Offutt,  jr. 
Daniel  Vincent  O’Flaherty. 
John  Wilmot  Ogden. 

Lester  Ogg. 

Charles  Augustus  Ogilbee. 
Alexander  Kaye  Ogilvie. 
William  S.  O’Gorman. 
Thomas  Kearney  O’Hare. 
George  Lewis  Ohrstrom. 
Edward  Clarence  Olds. 
Harvey  Richards  Olds. 
Arthur  Timothy  O’Leary. 
Neil  J.  O’Leary. 

Wesley  Marion  Oler,  jr. 
Willard  Simon  Oley. 

Alfred  Lee  Olin. 

Robert  N.  Olin. 

Robert  Stone  Oliver. 

William  B.  Oliver. 

Charles  H.  Olmstead. 

Robert  S.  Olmstead. 
Clarence  Albert  Olsen. 
Eugene  Field  Olsen. 

Carl  Nathan  Olson. 

Charles  Willard  Olson,  jr. 
Horace  Edsall  Olson. 
William  Edward  Olssen,  Jr. 
Cornelius  Smyth  O Merea. 
Stuart  O’Melveny. 

James  Huson  O’Neil. 

James  Joseph  O’Neil. 
Charles  O’Neill. 

Ralph  Ambrose  O’Neill. 
Samuel  W.  Oppenheimer. 
Charles  B.  Oppermann. 

John  Alexander  Orb,  jr. 
William  Pulton  Orbison. 
Lloyd  Haydn  Ordway. 
William  Floyd  Ordway. 
Paul  Leo  O'Reilly. 

Vernon  Colley  Organ. 
Rudolph  Orlob. 

Roy  Bazanquith  Ormond. 
George  Allman  Orr. 

Harold  Edvard  Orr. 

Harry  Barnes  Orr. 

Karl  Sanford  Ort. 

George  M.  Osborne. 

Henry  Plant  Osborne. 
Loyall  Allen  Osborne,  jr. 
Frank  Allen  Osburn. 
William  Thompson  Osgood. 
Maurice  Joseph  O’Sullivan. 


62 


Second  lieutenants — Continued. 


Edward  Gardner  Otis. 
Holland  Rice  Otis. 

Thomas  Fred  Otis. 
Lambert  Ott,  Jr. 

Ralph  Titus  Ott. 

Roderick  N.  Ott. 

Charles  Dana  Otto. 

Dudley  Miller  Outcalt. 
George  Torrence  Overholt. 
Kenneth  C.  Ovitt. 

Hubert  K.  Owen. 

Maurice  Clayton  Owen. 
Richard  Owen,  jr. 

John  Sydney  Owens. 

Leo  Edward  Owens. 

Robert  L.  W.  Owens. 
William  Allen  Owens. 
Franklin  Padan. 

Robert  Wellis  Paden. 
Charles  Morton  Page. 
Eugene  Ferdinand  Page. 
Frank  Augustus  Page. 

John  Harry  Page. 

Robert  Newton  Page,  Jr. 
Clarence  Grant  Paige. 
George  E.  Paine. 

Parker  Painter. 

Burdette  Allan  Palmer. 
Claude  Nelson  Palmer. 
Elbridge  Palmer. 

Franklin  Hall  Palmer. 
Frederick  Acker  Palmer,  Jr. 
Harold  Palmer. 

James  B.  Davis  Palmer. 
Millwood  Jonah  Palmer, 
Ralph  Warren  Palmer. 
Sumner  Chase  Palmer,  Jr. 
Walter  Palmer. 

Victor  G.  Paradise. 

James  Lee  Pardee. 

Max  Asher  Pardee. 

Roy  E.  Pardee. 

Clinton  Edward  Pardridge. 
George  William  Pardy. 
Hayward  Carroll  Parish. 
William  Love  Parish. 

John  Watson  Park. 

Albert  Nelson  Parker. 
Ashton  Parker. 

Austin  G.  Parker. 

Carleton  Allen  Parker. 
Harold  Wayne  Parker. 
Herbert  Nicholas  Parker. 
Herbert  Wallace  Parker. 
Leslie  Monroe  Parker. 

Roy  Cecil  Parker. 

Amos  James  Parkhurst,  Jr. 
Carl  W.  Parkin. 

Leo  Decatur  Parks. 

Ralph  Osborn  Parks. 
Charles  Roy  Parmelee. 

Lewis  Edmund  Parmenter. 
Oscar  Sylvester  Parmer. 
Arthur  E.  Parr. 

Givens  Archer  Parr. 

William  Gregory  Parrott. 
Maxwell  Oswald  Parry. 
Charles  C.  Parsell. 

Raymond  Palmer  Parshall. 


Jay  H.  Parsons. 

C.  W.  Stanloy  Parson. 

Pay  W.  Parsons. 

Frederic  Cornielius  Parson. 
Gustav  Arthur  Parson. 
Theodore  Dwight  Parsons. 
William  Henry  Pascoe. 

Kirk  P.  Patrick. 

Fred  Roby  Patterson. 

Irving  H.  Patterson. 

Lyman  Patterson. 

Robert  Earley  Patterson. 
Robert  Wortman  Patterson. 
Stuart  Read  Patterson. 

Alois  William  Pattiani. 
Reginald  W.  Patton. 

William  Duncan  Patton. 
Frank  Martyn  Paul. 

Carl  Frederick  Paulson. 
Francis  Xavier  Pabesich. 
George  Plummer  Pawley. 
Charles  H.  Paxton. 

William  Paxton. 

Amos  O.  Payne. 

Owen  Street  Payne. 

Burton  Westlin  Peabody. 
Howard  Bell  Peabody. 

Robert  Garfield  Peace. 

Ronal  H.  Pearce. 

Charles  Peter  Pearson. 
Frederick  H.  Pearson. 

John  Thomas  Pearson. 
Raymond  Frederick  Pearson. 
Earl  Pease. 

Arthur  Hunter  Peck. 

Carroll  W.  Peck. 

Lee  Hubert  Peck. 

Lott  Mitchell  Peck. 

Theodore  A.  Peck. 

Clinton  Merrill  Peddycoart. 
Paul  G.  Peik. 

Carl  Ernest  Peinze. 

Clarence  Cecil  Pell. 

Marion  Edwin  Pelcot. 

Paul  Penberthy. 

Ferris  Edwin  Pence. 

Albert  Gaines  Pendleton. 
Archibald  Forbes  Pendleton.. 
James  Dudley  Pendleton. 
Talbot  T.  Pendleton. 

Charles  Carlisle  Penfleld. 

John  Newton  Penick. 

John  Millar  Pennewill. 

Frank  H.  Penney. 

Thomas  J.  Penney. 

Joseph  J.  Percivall. 

Arthur  Perkins. 

George  Charles  Perkins. 
Grafton  Brookhouse  Perkins. 
John  Henry  Rowland  Perkins. 
Leroy  C.  Perkins. 

Harley  Perry. 

Merrill  Graydon  Perry. 
Orlando  H.  Perry. 

Peirce  H.  Perry. 

Ralph  Williamson  Perry. 
Thornton  T.  Perry. 

William  H.  Perry. 

William  Howard  Perry. 
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William  Leslie  Perry. 

Roland  Owen  Peteler. 

Sidney  Van  Wyck  Peters. 
Ernest  J.  Peterson. 

Glen  Peterson. 

Harold  George  Peterson. 
James  Hopper  Peterson. 
John  Archie  Peterson. 

Orrin  Peter  Peterson. 

Percy  Chester  Peterson. 
Tenny  C.  Peterson. 

Vance  C.  Peterson. 

Leo  Webb  Petree. 

Arthur  J.  Petrie. 

John  Michael  Petrilli. 
William  Charles  Petry. 

John  Mason  Pettingell. 

J.  C.  Pettigrew. 

Dwight  M.  Pettit. 

Frederick  Pfaff. 

Leo  George  Pfaff. 

George  Harold  Pfau. 

Allen  C.  Phelps. 

Richardson  Phelps. 

Robert  L.  Phelps. 

Jacob  Brayton  Philbrook. 
Philip  Edwin  Philbrook. 
Donald  Boyer  Phillips. 
George  A.  Phillips. 

Robert  Fletcher  Phillips. 
William  H.  Phillips. 

Walter  .Tames  Philp. 
Lawrence  Clinton  Philps,  jr. 
Christopher  Vern  Pickup. 
George  R.  Pierce. 

Howard  Allston  Pierce. 
Leslie  Edward  Pierce. 
Raymond  C.  Pierce. 

Theron  Ernest  Pierce. 

Walter  Griffin  Pierce. 

Sidney  Arthur  Pierson. 
Walter  Earl  Pierson. 

Lewis  F.  Pike. 

Vernon  Bender  Pike. 

Louis  Pilatsky. 

Richard  C.  Pilblad. 

Jerald  Johnson  Pinckney. 
Edwin  Robert  Pinney. 

Kyle  Jefferson  Pinney. 

Amos  L.  Piper. 

Loren  Hubert  Pitkins. 
Wayne  V.  Pittman. 

Younger  Arnold  Pitts. 
Walter  Plettner. 

Marll  James  Plumb. 

Chas.  Sumner  Plummer,  jr. 
Franklin  Andrews  Plummer. 
William  Leroy  Plummer. 
Joseph  Byron  Plush. 

William  Hazel  Plyler. 

Tom  Poe. 

Davenport  Poque. 

Thomas  Theobald  Poleman. 
Edward  John  Politoske. 
George  Washington  Polk. 
Fay  Hall  Pollock. 

George  Kimball  Pond. 
Richard  Empey  Pond. 

Rober  Virgil  Pond. 


Thomas  W.  Pond. 

William  T.  Ponder. 

Joseph  E.  Pooer. 

Francis  L.  Poor. 

Herbert  Bowman  Pope. 

John  W,  Pope,  jr. 

Harold  James  Porlier. 

Charles  Pullman  Porter. 

Horace  H.  Porter. 

Hugh  Frederick  Porter. 
Kenneth  Lee  Porter. 

Mark  Leslie  Porter. 

Louis  Jackson  Portner. 

George  B.  Post,  jr. 

Herman  Post. 

John  Flawthorne  Post. 

Speed  Lemon  Post. 

Ellworth  Poste. 

Charles  M.  Potter. 

Justin  Smith  Potter. 

Auguste  R.  Pettier. 

Clinton  O.  Potts. 

John  Thomas  Potts. 

John  Anthony  Poulin. 

Murphey  Pound. 

Archibald  W.  Powell. 

Charles  Smith  Powell. 

Edward  M.  Powell. 

John  William  Powell. 

Russell  E.  Powell. 

Hugh  C.  Power. 

Harry  J.  Powers,  jr. 

Harry  W.  Powers. 

Clifford  Vincent  Pratt. 

George  H.  Pratt. 

Harold  Clifton  Pratt. 

Henry  T.  Pratt. 

John  Williams  Pratt,  jr. 

Paul  Thrower  Pratt. 

Weldon  Graville  Pratt. 

Frank  Herbert  Prem. 

Clarence  J.  Prendergast. 

John  Patrick  Prendergast. 

Lee  C.  Prentice. 

Harrold  M.  Prescott. 

Curtis  E.  Presley. 

Soloman  B.  Pressburg. 

Robert  Wade  Prestridge. 

Lee  Prettyman. 

Cedric  D.  Price. 

Harlow  R.  Price. 

Kenneth  G.  Price. 

Kenneth  Talbot  Price. 

Owen  Newton  Price. 

Samuel  Hoyt  Price. 

Shirley  Price. 

Simeon  Taylor  Price. 

Stuart  E.  Price. 

Charles  Otis  Priddy. 

James  Bertrand  Pridham. 
Robert  Wilkie  Pringle. 

Robert  Wellington  Prior. 
Albert  Pritchard. 

John  A.  Pritchard. 

Alexander  Vancourt  Pritchard. 
Roswell  Clair  Puckett. 

Gene  Puhl. 

Ralph  Collins  Pulliam. 
Lawrence  J.  Purcell. 
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Robert  Francis  Purcell. 
Stuart  M.  Purcell. 

William  Lawrence  Purcell, 
Charles  H.  Purdy. 

Donald  Frederick  Purdy. 
Glenn  Theodore  Purdy. 
Alfred  I.  Puryear. 

Kingman  Wingrave  Putman. 
Milo  Amasa  Putman. 

Paul  T.  Putman. 

Willard  S.  Putman. 

Charles  Lester  Pyke. 

Robert  West  Pyke. 

Albert  Forbes  Pyle. 

Carl  Weston  Pyle. 

Meredith  Elowland  Pyne. 
Giles  Leander  Pynn. 

Morey  St.  Clair  Quade. 
Austin  Tunis  Quick,  jr. 
Ralph  Detweiler  Quickel. 
Langdon  C.  Quin. 

John  Humphrey  Quinlan. 
Frank  Joseph  Quinn. 

George  Francis  Quinn. 
Thomas  Charles  Quinn. 
George  C.  Quinnell. 

.John  H.  Quirk. 

Herman  David  Raabin. 

Louis  William  Rabe. 

Earle  W.  Radcliffe. 

Harry  E.  Radcliffe. 

.Tames  Wilson  Rader. 

John  Chris  Rahn. 

Joseph  C.  Raible,  jr. 

Claude  Raibourn. 

Wm.  Otis  Raiguel. 

Raymond  R.  Hall. 

Geo.  Erwin  Ramey. 

Howard  Knox  Ramey. 
Benjamin  F.  Raraseur. 

James  Nelson  Ramsey. 

.Tohn  W.  L.  Ramsey. 

Wm.  W.  Ramsey. 

Merwyn  Calvin  Randall. 
Thomas  G.  Randle. 

John  Henry  Randolph. 
George  Vernon  Rankin. 
Herbert  Bell  Rankin. 

John  Walker  Rankin. 

Percy  Allen  Ransome. 

.John  William  Ranson. 

Philip  Gordon  Ransone. 
Peter  Selmer  Rask. 

Howard  Grant  Rath. 

.Joseph  M.  Rath, 

Claude  Henry  Rathbone. 
Arthur  Rathjen. 

George  Thomas  Ratliffe. 
Joseph  Rawley. 

Ira  Leete  Rawn. 

Harvey  Thomas  Ray. 

Luke  C.  Ray. 

Paul  Millison  Ray. 

Russel  Ray. 

Wilmer  Ray. 

Edward  Sears  Read. 

.Tames  Elias  Read. 

Robert  E.  Read. 

Clyde  Williams  Reading. 


James  Baird  Ready. 

Oliver  Edward  Reagan. 
Robert  Howard  Reakirt. 
Charles  Stanislaus  Reardon. 
Oliver  Ashby  Reardon. 
Nathan  Robert  Reasoner. 
Alvin  David  Reber. 

James  Shoemaker  Reber,  jr. 
William  Maxwell  Reck. 

Lock  W.  Redd. 

William  Francis  Reddington, 
Philip  Jerome  Reddy, 

John  J.  Redfleld. 

Mark  H.  Redman. 

Clinton  A.  Reed. 

Harvey  Swartley  Reed. 

John  Henry  Reed. 

Joseph  L.  Reed. 

Max  E.  Reed. 

William  .Joseph  Reed. 
Herbert  W.  Reel. 

Edward  Kent  Reese. 

Lewis  R.  P.  Reese. 

Clair  A.  Reeter. 

James  Freeland  Reeves. 
Daniel  Charles  Regan. 

John  A.  Regan. 

Donald  Bruce  Regester. 
Howard  William  Regester. 
Fred  Osmer  Reichardt. 
Robert  Jacob  Reichert. 
George  Stickle  Reid. 

Howell  L.  Reid. 

Kenneth  Alexander  Reid. 
Kenneth  Malcolm  Reid. 
Albert  F.  Reiland. 

Frank  D.  Reilly. 

George  Cannon  Reilly. 

James  Francis  Reilly. 

Joseph  Bernard  Reilly. 
Benjamin  C.  Reimann. 
Edward  Patrick  Reiner. 

John  B.  Reis. 

George  Stephen  Riesz. 

John  Smith  Reitenbaugh. 
William  B.  Remington. 
Robert  Henry  Remschel. 
Edward  .L  Renehan. 
Lawrence  Arthur  Renehan. 
De  Grimm  Rentro. 

Henry  C.  Renz. 

Wilford  Addison  Rettig. 

.John  Warner  Reubelt. 

Lester  Allison  Reynard. 
Harry  Irvin  Reynolds. 

Robert  Foster  Reynolds. 
Walter  Stahl  Reynolds. 
Watkins  Wendell  Reynolds. 
Robert  Rhea. 

Horace  Lormier  Rhoades. 
James  A.  Rhodes. 

Leroy  Rhodes. 

Robert  Blee  Rhoads. 

Tilford  Warren  Rhoads. 

B.  N.  H.  Rice. 

Chester  Alexander  Rice. 
Gordon  L.  Rice. 

Hugh  Monroe  Rice. 

Perley  A.  Rice. 
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Robert  H.  Rice. 

William  Thompson  Rice. 

Don  O’Neill  Rich. 

Curtis  D.  Richards. 

John  Augustus  Richards. 
Marcus  Dimmitt  Richards. 
William  E.  Richards. 

Durston  Gardiner  Richardson. 
Edward  Hart  Richardson. 
Elmer  Clark  Richardson. 
Ernest  L.  Richardson. 
Frederick  Stuart  Richardson. 
James  Monroe  Richardson. 
John  S.  Richardson. 

Ralph  Edwin  Richardson. 
Raymond  S.  Richardson. 

Ross  Theron  Richardson. 
Rolland  Carlos  Riddick. 

Rufus  Riddlesbarger. 

Walter  E.  Ridenour. 

Arthur  Oertiy  Ridgely. 

Joseph  G.  Ridgely,  jr. 

Erwin  Tatum  Ridgeway. 

Oscar  Thomas  Ridley. 

Little  Ridling. 

John  Robert  Ridlou. 

Frank  C.  Riecks. 

George  Daniel  Riedel. 

Louis  Douglas  Rieder. 

William  James  Rieker. 

Elmer  W.  Rietz. 

Earl  Riga. 

Edward  Murray  Riggs. 

Eugene  Augustus  Riggs. 
Robert  Milton  Riggs. 

Atlee  Disston  Rile. 

Frank  Arthur  Riley. 

Howard  C.  Riley. 

Sidney  Alfred  Riley,  jr. 
Woodward  C.  Riley. 

John  B.  G.  Rinehart. 

James  Thomas  Ringland, 
Murray  Ringold. 

George  Geiger  Rinier. 

Herbert  Joseph  Rinn,  sr. 
Alexander  A.  Ririe. 

Edward  Rischman,  jr. 

William  Bradford  Ristig. 
Frederic  G.  Rita. 

William  J.  Ritchie. 

Carl  J.  Rittenger. 

Irving  S.  Ritter. 

Harold  Reutsch  Rivers. 

Joseph  Crawford  Rivers. 
Walter  Ben  Rivers. 

Halsey  Luther  Rixford. 

Wilbur  Roadhouse. 

James  Fant  Roane. 

Hampton  Robb. 

Rowland  A.  Robbins,  jr. 
Carroll  Harry  Roberts. 

Edwin  Arthur  Roberts. 
Emerson  Bryan  Roberts. 
Prank  Lewis  Roberts. 

George  Lewis  Roberts. 

Gerald  Iredale  Roberts. 

Harry  Roberts,  jr. 

Henry  D.  Roberts. 

Ivan  Andrew  Roberts. 
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James  P.  Roberts. 

John  Willard  Roberts. 

Joseph  Berry  Roberts,  jr. 

Robert  James  Roberts. 

Roscoe  Owen  Roberts. 

William  Roderic  Roberts. 

Arthur  Robertson. 

Bert  Robertson. 

Charles  Blackford  Robertson,  jr. 
Charles  William  Robertson. 
George  Albert  Satallo  Robertson. 
Ponzie  E.  Robertson. 

James  Bruce  Robertson. 

Stuart  Robertson. 

Thomas  Markoe  Robertson. 
William  Malcolm  Robertson. 
Bernard  Buckley  Robinson. 
Charles  McKinley  Robinson. 
Clark  Robinson. 

Fay  Charles  Robinson. 

Harry  J.  Robinson,  jr. 

Hyman  Israel  Robinson. 

John  Howard  Robinson. 

Malcolm  Graeme  Robinson. 

Ralph  P.  Robinson. 

Ward  Fisk  Robinson. 

William  R.  Robinson. 

Ralph  T.  Robison. 

John  Matthew  Robson. 

Townsley  Newton  Roby. 

Clifton  Ross  Roche. 

Felix  Robertson  Roche. 

Thomas  Portescque  Rochester. 
Jame  L.  Rochford. 

Paul  C.  Rock. 

Frederick  Charles  Rockstroh. 
Marius  Rode. 

Albert  Irvin  Rodenbaugh. 

Edward  Percy  Rodenhurst. 
Sheldon  Livingston  Rodman. 
Rodrigo  Bennett  Rodriquez. 
James  Aloysius  Roe,  jr. 

William  Elias  Roe. 

John  Roehlk. 

Emerjr  Herman  Rogers. 

Francis  Aloysius  Rogers. 

Prank  Waters  Rogers. 

Franklin  Lewis  Rogers. 

Gardiner  Merriman  Rogers. 
George  Walter  Rogers. 

Guy  Wright  Rogers. 

John  Henry  Rogers. 

John  Patrick  Rogers. 

John  W.  Rogers. 

Lee  Hugh  Rogers. 

Miles  Harold  Rogers. 

Rufus  Boynton  Rogers. 

Thomas  Carter  Rogers. 

Woodville  J.  Rogers. 

Frederick  August  Roll. 

Joseph  Ricker  Rollins. 

Richard  Rollins. 

William  Egbert  Rollo. 

Brown  Rolston. 

Charles  Romanoff. 

Edgar  Lambert  Rook. 

Grade  Hall  Roosevelt. 

Estell  H.  Rorick. 

Elmer  Jack  Rose. 
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Joseph  Espy  Rose. 

Joseph  Walter  Rose, 

Franklin  J.  Rosemeier. 

Harry  R,  Rosehill. 

Dunning  Hart  Ross, 

Earl  A.  Ross. 

Glenn  T.  Ross. 

John  T.  Ross. 

Julian  Kneeland  Ross. 

Robert  Ross. 

Horace  Graves  Rosson. 
Joseph  Robert  Rosson. 

Archie  Frederick  Roth. 
Kenneth  A.  Rotharmel. 
Roland  J.  Rothe. 

Elmer  Earl  Rothenberger. 
Arthur  Rothstein. 

George  W.  Rothweiler. 
Howard  Fanning  Rough. 
Claude  C.  Rouse. 

John  Albert  Rowe. 

Robert  Barrett  Rowe. 

Samuel  Davis  Rowe. 

William  James  Rowe. 

Charles  R.  Rowland. 

John  Culhane  Rowland. 
Wilfred  Ernest  Rowland. 
Eugene  Cooper  Rowley,  jr. 
Cyprian  B.  Roy. 

James  Millard  Royal. 

John  Edward  Roayall,  jr. 
Walker  Wirt  Royce. 

David  Amos  Royer. 

James  Andrew  Royer. 

Royall  Hobgood  Royster. 
Philip  Rozelle. 

James  Lyon  Rubel. 

Guy  Kendrix  Rudd. 

Daniel  G.  Ruggles. 

William  B.  Ruggles. 

Charles  Vincent  Rugh. 
William  Glenn  Rule. 
Frederick  Joseph  Rundbaken. 
Clifford  Alvin  Rush. 

Edgar  Rushing. 

William  Riley  Rushmore. 
Carlton  C.  Russ. 

Leon  Fair  Russ. 

Emerson  Colby  Russell. 
Everett  Pickett  Russell. 
Frank  L.  Russell. 

Horatio  J.  Russell. 

Laurence  Lloyd  Russell. 
Oscar  Velie  Russell. 

Robert  Henry  Russell. 

Tom  Jeffrey  Russell. 

Charles  E.  Rust. 

Dem  Rust. 

William  H.  Rust. 

Arthur  William  Ryan. 

Austin  Thomas  Ryan. 

David  L.  Ryan. 

Edward  Victor  Ryan. 

Elmer  E.  Ryan. 

George  William  Ryan. 

John  H.  Ryan. 

Thomas  T.  Ryan. 

Thomas  Joseph  Ryle. 

Gustave  Eric  Sachers. 


Arthur  Albert  Sack, 

Donald  McCormack  Sage. 

Evan  Taylor  Sage. 

Mark  Said. 

Gordon  Carlisle  St,  Clair. 
Alvin  M.  St.  John. 

Royal  Upson  St.  John. 

Carter  Sale, 

Glenn  Charles  Salisbury. 

John  Lionel  Sal  way. 

Kenneth  Earle  Saizer, 

William  Bryan  Summon. 

E.  Lawrence  Sampler, 

Herbert  Charles  Sampter. 
Frank  Lowenburg  Samuels. 
James  Elmer  Sanborn, 

Philip  Golder  Sanborn. 

Paul  F.  Sanborne. 

Raymond  Floyd  Sanderhofif. 
James  O’ Hear  Sanders. 

Lewis  Ralph  Sanders. 
Randolph  Ramsay  Sanders. 
William  Currey  Sanders. 
Frank  Thomas  Sands. 

Harold  Ay  mar  Sands. 

Henry  Charles  Sandusky. 
Orlando  Bryant  Saner. 

Milton  D.  Sapiro. 

Verner  Deland  Sapp. 

Carl  Aaron  Sargent. 

Edmund  Brown  Sargent. 
Alexander  Emil  Sarthou. 

Jesse  Whitley  Sauls. 

Minott  Francis  Saunders. 
Russell  H.  Saunders. 

Arthur  Henry  Savage. 

Clair  Rich  Savage. 

Samuel  Phillips  Savage,  jr. 
Clifford  J.  Sawdon. 

Asa  George  Sawyer. 

George  W.  Sawyer. 

Gordon  Blake  Sawyer. 

Herbert  Smith  Sawyer. 

George  Winchester  Scales. 
Lawrence  Francis  Scanlan. 
John  L.  Scanlon. 

Thomas  Edgar  Scantlin,  jr. 
William  Bellows  Scarborough. 
William  Frederick  Schadt. 
Joseph  Charles  Schaf,  jr. 

John  Henry  Schafer. 

Walter  B.  Schafer. 

Harry  C.  Schall. 

Rollin  Neale  Schanck. 
Ferdinand  William  Scharen. 
Paul  P.  Scharffin. 

Harry  Alexander  Schary. 
Alvin  J.  Schaub. 

John  Martin  Schaupp,  jr. 
Arthur  Albert  Schauweker. 
Harry  Edward  Schellberg. 
Bert  Charles  Schellenberg. 
Frank  Pflster  Schemmel. 
Ralph  Edwin  Schenck. 

Otto  Schiebel. 

Loren  Donald  Schiff. 

Ernest  V.  Schilling. 

Walter  S.  Schintz. 

Henry  Schlachter. 
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Rudolf  K.  Schlaepfer. 
Frederick  William  Schlaich. 
Donald  Wayne  Schlatter. 
Albert  Charles  Schlipf. 

Fred  C.  Schmocker. 

Harry  F.  Schneider. 

Max  Frank  Schneider. 
Philip  Backer  Schnur. 
Leland  D.  Schook. 

Irvin  John  Schoen. 

Edward  H.  Schoenlng. 
Alfred  Walter  Schoepf. 
Aubrey  William  Schofield. 
Herman  Schram. 

Ernest  Frederick  Schreiber. 
John  Albert  Schreiber. 
Frank  G.  Schrenkelsen. 

John  W.  Schricker. 


Charles  F.  Self. 

Robert  Elmer  Selff. 

Edward  G.  Selmser. 

Frank  Wendell  Semans. 
Joseph  Malcolm  Semmes,  Jr. 
John  Clary  Semple. 

James  Corbett  Senter. 

Paul  O.  Sergent. 

Wilbur  C.  Severinghaus. 
William  Barney  Sevey. 
Howard  Holland  Seward. 
Robert  Brewster  Sewell. 
Charles  Stuart  Sexton. 
Patrick  Thomas  Sexton. 
Lawrence  D.  Seymour. 

Lester  Draper  Seymour. 
Charles  Carlin  Shackelfore. 
John  M.  Shackelford. 


Carl  Frederick  Amandus  Schroeder.Allan  Dogherty  Shackleton. 


Clarence  W.  Schroeder. 

John  Schroeder,  Jr. 

John  William  Schroeder. 
Waipwright  Schroeder. 
Walter  C.  Schroeder. 

Othello  Henry  Schroedl. 
Benjamin  Miller  Schulein. 
Dement  Schuler. 

Harold  Seely  Schultz. 
Charles  H.  Schumacher. 
Edward  Schumaker. 
Laurence  Von  Post  Schwab. 
Elmore  Charles  Schweser. 
Carlton  B.  Scofield. 

Alfred  Clark  Scott. 

Floyd  H.  Scott. 

Grant  Elbert  Scott. 

Hall.v  Mering  Scott. 

Paul  Clarence  Scott. 

Ralph  Waldo  Scott. 

Richard  M.  Scott. 

Walter  Scott. 

William  Hart  Scott. 

Alfred  James  Scovel. 

Trvinar  Nicholson  Scoville. 
George  Henry  Scragg. 
Carleton  Spo'ar  Scribner. 
Warren  F.  Scribner. 
Philander  Pearsall  Scroggs. 
Percy  Gillen  Scnll. 

Lowls  Francis  Seaman. 
William  Laurie  Seaman. 
Hudson  Roy  Searing. 

George  Leo  Searle. 

Richard  Whitting  Searle. 
Harold  Napton  Searles. 

Hugh  Sears. 

Louis  Albert  Sears. 

Paul  Bigelow  Sears. 

Stacy  Grin  Sears. 

Raymond  R.  Sebring. 

T.ynn  Newman  Secord. 

Fred  Seebick. 

Lamar  Garlick  Seeligson. 
Clarence  Knight  Seely. 
Raymond  Owen  Seevers. 
Edward  A.  Seggaitz. 

Frank  Walter  Seifert 
Grover  Seitz. 

Norval  T.  Seland, 


Edwin  R.  Shackleton. 

Allyn  Moore  Shaffer. 

Harvey  Walter  Shaffer. 
Oscar  Nathan  Shaffer. 
Walter  J.  Shaffer. 

William  Luman  Shaffer. 
Clarence  Edward  Shankle. 
Warren  Callaway  Shankle. 
Torrence  T.  Shannon. 

Louis  Aaron  Shapiro. 

Robert  Shapiro. 

Donald  David  Sharer. 
Graham  Patrick  Sharkey. 
Robert  A.  Sharon. 

William  Franklin  Sharon. 
Chester  J.  Sharp. 

Samuel  Hickle  Sharp. 

Harry  A.  Sharret. 

Ray  Atwood  Shattuck. 
Robert  W.  Shauck. 

Gilbert  Lafayette  Shaul,  Jr. 
John  Bernard  Shaver. 
Donovan  Lucian  Shaw. 
Alfred  P.  Shaw. 

Charles  Green  Shaw. 

Edward  Prohle  Shaw. 

George  Washington  Shaw. 
Phillips  B.  Shaw. 

Richard  F.  Shaw. 

Victor  Bryson  Shaw. 

Homer  Shiawhan. 

Reuben  J.  Shay. 

Fred  P.  Shayes. 

Edward  Henry  Shoa. 

William  Hugh  Shearman,  Jr, 
Edward  Frances  Sheehan. 
Maurice  William  Sheehy. 
Coman  Knight  Sheer. 

Frank  Herman  Sheffield. 
Loren  Clark  Sheffield. 

Israel  Remingthon  Sheldon. 
Oliver  W.  Shepard. 

Charles  W.  Sheppard. 
William  R.  Sheridan. 

Alza  C.  Sherman. 

Hugh  S.  Sherman. 

John  King  Sherman. 

Carey  Sherwood. 

George  Fountain  Sherwood. 
Newton  Bates  Sherwood. 
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Horace  Shidler. 

Fred  Milton  Shields. 

Lyall  G.  Shiell. 

George  P.  Shillinger. 

George  W.  Shillingford. 
Walter  Robinson  Shiner. 
Thomas  S.  Shipp. 

Leo  C.  Shippey. 

Bernard  W.  Shir-Cliff. 
William  J.  Shirley. 

Walter  Hampton  Shirey, 
Francis  Baker  Shoemaker. 
Louis  Jack  Shoemaker. 
Charles  Harmon  Shook. 
George  Herbert  Shorney. 
Sidney  Elbert  Short. 

William  Carleton  Short. 
Spencer  Owens  Shotter. 

John  Davis  Shove. 

Harlan  Loy  Shrader. 

Foy  Bertram  Shreve. 

Talbot  Quarrier  Shrewsbury. 
Richard  L.  Shugg. 

Charles  Eugene  Shull. 

David  Riley  Shull. 

Arthur  C.  Shultz. 

Harold  H.  Shutt. 

Donald  E.  Slas. 

Albert  Henry  Sibbernsen. 
Henry  Hastings  Sibley. 

Carl  E.  Siebecker. 

Frederick  E.  Sieper. 

Philip  .John  Sievering. 

Karly  Lvons  Siewers. 

Arthur  Edward  Silcott. 

Cavio  Frank  Sileo, 

Archie  Lee  Sills. 

Frank  Silva. 

Eugene  W.  Silver. 

George  A.  Simerman. 

.John  Hubert  Simmon. 

Robert  Glenniore  Simmons. 
Gerald  H.  Simon. 

Louis  Charles  Simon,  jr. 
Francis  May  Simonds,  jr, 
Frederick  L,  Simonin. 

Leon  Marvin  Simons. 

Seward  Churchyard  Simons. 
Seymour  B.  Simons. 

William  L.  Simons. 

Floyd  Louis  Simonson. 
Arthur  Lee  Simpson. 

Jesse  Ward  Simpson. 

John  Milton  Simpson. 
Lawrence  Guild  Simpson. 
William  Dudley  Simpson. 
William  Thorn  Simpson. 
William  Ferguson  Simrall. 
Boyd  Raphael  Sims. 

Earl  Edward  Sims. 

John  Archibald  Sinclair. 
William  Archibald  Sinclair. 
John  A.  Sink. 

Victor  Hammond  Sinks. 
Andrew  Allen  Skidmore. 
Frederick  Emil  Sinnen. 

Leo  Nicholas  Sinner. 

Rutcher  Skagersberg. 

Henry  M.  Skue. 


William  Slade. 

Francis  Clyde  Slater. 

Harry  Edward  Slater. 

Frank  Earl  Slattery. 

John  William  Slattery. 
Thomas  A.  Slattery. 

James  Marshall  Slaughter. 
Frederick  C.  T.  Slauson. 

Lant  Rader  Slaven. 

Thomas  William  Slaven. 
Claude  Warren  Sleete. 

Floyd  G.  Slentz. 

Elmer  Thomas  Sloan. 

Harold  Olcott  Sloan. 

Joseph  Calhoun  Sloan. 
Kellogg  Sloan. 

Samuel  Addison  Sloan. 

John  Ainslie  Slocum. 

Winfield  Scott  Slocum. 

Clyde  Coleman  Slonaker. 

Louis  Sloss,  jr. 

William  Herbert  Smails. 
Francis  B.  Small. 

John  Humphrey  Small,  jr. 
Sydney  French  Small. 

Warren  D.  Small. 

Oliver  M.  Smart. 

David  Sinns  Smiley. 

James  Harold  Smiley. 

Robert  S.  Smilie. 

Albert  Herman  Smith. 

Allyn  Goodwin  Smith. 

Arthur  H.  Smith. 

Carl  Morris  Smith. 

Charles  Furnald  Smith. 
Charles  H.  Smith. 

Charles  Henry  Smith. 

Charles  Mortimer  Smith. 
Charles  R.  Smith. 

Charles  W.  Smith. 

Clarence  Aloysius  Smith. 
Clarence  Bruce  Smith,  jr. 
Clarence  M.  SmAth. 

Claude  Benton  Smith. 

Clay  E.  Smith. 

Clement  George  Smith. 

Clyde  Heffner  Smith. 

Curtis  R.  Smith. 

Eben  Bruce  Smith. 

Edson  Bernard  Smith. 

Edson  S.  Smith. 

Edward  I^ouis  Smith. 

Edward  T.  Smith. 

Ellis  Glen  Smith. 

Eugene  Smith. 

Francis  J.  Smith. 

Frank  Arthur  Cushing  Smith. 
Frank  V.  Smith. 

Fred  Harden  Smith. 

Frederick  Kirk  Smith. 

George  L.  Smith. 

Glen  Evins  Smith. 

Harold  Daniel  Smith. 

Harold  V.  Smith. 

Harrison  Painter  Smith. 
Harry  Alson  Smith. 

Harry  Glenn  Smith. 

Henry  C.  Smith. 

Henry  Jacob  Smith. 

Horace  Jeremiah  Smith. 
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Howard  Smith. 

Hugh  L.  Smith. 

James  Eaton  Smith. 

Joe  Sylvester  Smith. 

Jerome  T.  Smith. 

.John  H.  Smith. 

Joseph  Edwin  H.  Smith. 
Joseph  Philip  Smith. 

Joseph  Warren  Smith. 
Kenneth  Weber  Smith. 

Kent  Hale  Smith. 

Landis  S.  Smith. 

Larue  Smith. 

Lawrence  K.  Smith. 

Leonard  L.  Smith. 

Leonce  H.  Smith. 

Lewis  A.  Smith. 

I^owell  Ridgeway  Smith. 
Maynard  Long  Smith. 

Melville  Darling  Smith. 

Milton  John  Smith. 

Orval  Koontz  Smith. 

Orus  W.  Smith. 

Paul  Eugene  Smith, 

Paul  J.  Smith. 

Paul  Parr  Smith. 

Paul  Roscoe  Smith. 

Paulding  Smith. 

Ralph  Emerson  Smith. 

Ray  Smith. 

Raymond  Smith. 

Rowland  Merle  Smith. 
Sherman  Leroy  Smith. 
Stanley  Smith. 

Stuart  Sawyer  Smith. 

Talcott  Proudman  Smith. 
Talmage  L.  Smith. 

Theo.  E.  Smith,  jr. 

Walter  Leo  Geldreich  Smith. 
Walter  Sumpter  Smith. 
M^arner  Gifford  Smith. 
Westcott  Timpson  Smith. 
Willard  Hawley  Smith. 
William  Bush  Smith. 

William  Conwell  Smith. 
Harold  Eugene  Smock. 
William  Barton  Smoot. 
Herbert  Crommelin  Smyth. 
Allen  M.  Smythe. 

Leonard  Anderson  Sneckner. 
Howard  T.  Snedicor. 

James  J.  Snee. 

Herbert  C.  Snelgrove. 
Ravmond  Charles  Snell. 
Robert  J.  Snidewind. 

Clarence  Blaine  Snodgrass. 
David  I^ittle  Snodgrass. 
Maynard  Hathorn  Snodgrass. 
Curtis  P.  Snook. 

William  J.  Snow. 

Winter  N.  Snow. 

Don  Vernon  Eugene  Snyder. 
Floyd  Snyder. 

James  Snyder. 

John  Abner  Snyder. 

.Jonathan  Lloyd  Snyder. 

John  Jacobs  Snyder. 

Kenneth  Mcljaughlin  Snyder. 
Jjewis  C.  Snyder, 

Ralph  M.  Snyder. 


W.  Hill  Snyder. 

Leon  J.  Soisson. 

Charles  Thomas  Somerby. 

Elbert  Gustave  Sohm. 

Reuben  .Jacob  Solomon. 

Peter  Sonna. 

Gilbert  Sopp. 

Edgar  C.  Soule. 

Alfred  Mansel  Southard. 

Hollister  Robert  Souther. 

Philip  Orin  Southwick. 

George  P.  Southworth. 

Gilbert  Stark  Southworth. 

William  Bettencourt  Souza. 
Vaughan  Clarke  Spalding. 

Thomas  Gardner  Spates. 

William  George  Speed. 

Dallas  Moss  Speer. 

Prank  Keisker  Speidel. 

Robert  B.  Spell. 

DeWitt  Talmadge  Spence. 

Carlton  E.  Spencer. 

Frederick  Gilman  Spencer. 
Graham  Spencer. 

Elmer  Ellsworth  Spenner. 

Harold  George  Spielman. 

Ray  Carlton  Spitzer. 

Harling  Eugene  Sponseller 
George  A.  Spooner. 

Malcolm  Graeme  Spooner. 

Truman  R.  Spooner. 

Carl  Edmond  Spott. 

Clare  W.  Sprague. 

Henry  Herbert  Sprague. 

Carl  Browne  Squire. 

Merrill  Armstrong  Squire. 

Bard  MacDonald  Squiers. 

William  W.  T.  Squire. 

Walter  G.  Squires. 

Herbert  .James  Stack. 

Prank  Charles  Stackpole. 

Fred  W.  Stafford. 

Seymour  S.  Stafford. 

Thomas  Eaton  Stagg,  jr. 
Mortimer  Laurie  Staley. 

Walter  J.  Staley. 

Thomas  Arthur  Stalker. 

Obed  J.  Stallings. 

Floyd  Edgar  Stanbery. 

Alfred  H.  Stanley. 

Walter  S.  Stanley. 

Charles  Ingram  Stanton. 

Edgar  Stanton, 
lionis  Galard  Stanton. 

George  Herbert  Stapely. 

Edward  R.  Stapley. 

Walter  Stevens  Stapler. 

Lloyd  R.  Stark. 

Thomas  Ij.  Starnes. 

Tom  M.  Starnes. 

Louis  Starr,  jr. 

David  Swing  Starring. 

.Joseph  V.  Starrs. 

Frederick  Watkins  State. 

Earl  M.  Stauffacher. 

Francis  Ardell  Stearns. 

Russell  P.  Stearns. 

Jacob  Cox  Stedman. 

Nathan  Alexander  Stedman,  jr. 
Albert  Sydney  Johnson  Steele,  jr. 
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Cyril  Hildln^  Steele. 

Dudley  Mervln  Steele. 

John  L.  Steele,  jr. 

Richard  Wilson  Steele. 

Donald  Bowers  Stees. 

Jerome  Elwell  Steever. 

Fred  Horr  Steil. 

Charles  Jacob  Stein. 

Louis  Homer  Stein. 

Robert  Steinberger. 

Harold  Arnold  Steiner. 

Richard  George  Steinfeldt. 
Bernard  August  Stenberg. 
Samuel  Andrew  Stenstrom. 
Arthur  J.  Stephens. 

Frank  March  Stephens. 

Robert  GrifBn  Stephens. 

Lovick  Leonidas  Stephenson,  jr, 
Raymond  Williams  Stephenson. 
Arthur  E.  Stevens. 

Charles  Zackery  Stevens. 

Clifford  C.  Stevens. 

C.  Reynolds  Stevens,  jr. 

Edward  Stevens. 

Henry  LeNoble  Stevens. 

Howard  Allen  Stevens. 

John  Hoffman  Stevens. 

John  Hiilett  Stevens. 

Robert  S.  Stevens. 

Roger  B.  Stevens. 

Ruby  Eugene  Stevens. 

Samuel  Stanclift  Stevens. 

Wade  Stevens. 

Francis  L.  L.  Stevenson. 
Frederic  F.  Stevenson. 

Richard  Wilson  Stevenson. 
Lewis  Hollister  Steward. 

Wayne  Dudley  Steward. 

Carl  B.  Stewart. 

Daniel  Douglas  Stewart. 

Frank  Leo  Stewart. 

Haven  Charles  Rex  Stewart. 
Hyland  P.  Stewart,  jr. 

Kenneth  Mason  Stewart. 

Walter  James  Stewart. 

George  Milwayne  Stiller. 

John  C.  Stipp. 

Francis  Bell  Stites. 

Donald  Gardner  Stitt. 

Hugh  Lousi  Stock. 

Charles  D.  Stocking. 

Homer  Milton  Stocking 
Milan  Hausch  Stocking. 

Otto  J.  Stockman. 

David  Tzatt  Stoddard. 

Enoch  Vine  Stoddard. 

Marvin  Homer  Stoddard. 

Walter  A.  Stoddard. 

Herbert  Allen  Stoddart. 

.John  Cameron  Stoddart. 

John  Morrison  Stoeckle. 

Walter  Augustus  Stoever. 
Charles  Thomas  Stoffer. 

Hugh  Martin  Stoffregen. 

Charles  Pickett  Stokes. 

Henry  H.  Stoll. 

E.  Carroll  Stollenwerck. 

Guy  Stollenwerck. 

Ephraim  Shepherd  Stone. 

Prank  H.  Stone. 


John  P.  Stone. 

Lane  Kimball  Stone. 

Wilbur  Burns  Stonex. 

Robert  Cochran  Stoops. 
Samuel  M.  Stouffer. 

Roland  M.  Stover. 

Otto  Willett  Strachan. 
Donald  Peirpont  Strahan. 
Cranford  Leroy  Strain. 

John  Alonzo  Straley. 

Paul  Arnold  Strawn. 
Charles  E.  Street,  jr. 
Richard  H.  Street. 

Edward  Phillips  Streeter. 
Thomas  Martin  Stribling. 
Chauncy  Julius  Strickland. 
Ralph  M.  Strickland. 

Lyle  Emory  Stringer. 

Joseph  L.  Stromme. 

David  Henry  Strong. 

George  E.  Strong. 

Horace  Delos  Strong. 

James  Henry  Ward  Strong. 
William  M.  Strong. 

Bruce  Struthers. 

Byron  David  Stuart. 

David  Chapman  Stukey. 

Carl  Louis  Stucklen. 

Rene  R.  Studler. 

Edwin  Robinson  Sturdivant. 
Wililam  Thorp  Sturges. 
Henry  S.  Sturgis. 

Walter  Sturrock. 

William  Burton  Sudlow. 
Henry  L.  Suggs. 

Clarence  E.  Suff ridge. 

Morris  Henry  Sugarman. 
Alfred  James  Sullivan. 
Daniel  J.  Sullivan,  jr. 

Del  L.  Sullivan. 

Gilbert  S.  Sullivan. 

Henry  Bissell  Sullivan. 
James  H.  Sullivan. 

James  Lee  Sullivan. 

Jerry  Sullivan,  jr. 

John  M.  Sullivan. 

Joseph  I.  Sullivan. 

Leonard  Sullivan. 

Matthew  McGrath  Sullivan. 
Paul  Sullivan. 

Thomas  Preston  Sultan. 
Walter  David  Sultan. 

.Tohn  Hoagland  Summers. 
William  A.  Summer. 

Albert  Henry  Sundahl. 

John  Sunderland,  jr. 

Wilfred  A.  Surber. 

Morris  E.  Surface. 

Robert  Sutcliffe. 

Clark  S.  Sutherland. 

Edward  Arthur  Sutphen,  jr. 
Harold  Putman  Sutton. 
Harry  Leon  Sutton. 
Sherwood  Sutton. 

Willis  D.  Sutton. 

John  Dimmitt  Swain. 
Roland  Hill  Swain. 

Charles  H.  Swan. 

Walter  S.  Swan. 


Second  lie\ 

S.  Donovan  Swann. 

Archie  W.  S\^anson. 

George  Frederick  Swanson. 
George  W.  Swanson. 

Ivar  Roy  Swanson. 

Clarence  B.  Swayne. 

Lester  Julian  Sweeley. 

Ben  Augustus  Sweeney. 

Hart  Temple  Sweeney. 

Raymond  Winfield  Sweeney. 
Claude  Leonard  Sweet. 

James  Gerans  Sweet. 

Victor  Culp  Sweinhart. 

John  Broadus  Swem. 

Florian  Frank  Swertfeger. 
Chester  Hichborn  Swift. 

Russell  Freeman  Swift. 

Robert  Burket  Swift,  jr. 
Carlton  Price  Sviiler. 

Charles  Edward  Swingley. 

Fred  Synnestvedt. 

George  Benson  Sypher. 

Paul  Tabor. 

Frank  William  Taft. 

George  Henry  Taft. 

Francis  Fleming  Taggert. 
Arthur  Lesesne  Tait. 

Edgar  Wendell  Tait. 

William  Chaloner  Talbot. 
Willard  E.  Talbot. 

Herbert  Johnson  Tanner. 
Thomas  Lionel  Tansley. 

George  Lee  Tate. 

Leroy  Howard  Tate. 

Emmett  Robinson  Tatnall. 
Arthur  Dunham  Taylor, 
Benjamin  Harrison  Taylor. 
Carroll  Gholson  Taylor. 

Edward  Clark  Taylor. 

Emerson  L.  Taylor, 

Floyd  A.  Taylor. 

Harold  Lawrence  Taylor. 

Henry  Bowman  Taylor. 

Henry  H.  Taylor. 

Henry  L.  Taylor. 

James  Archibald  Taylor. 

James  Gradon  Taylor. 

John  Arthur  Taylor. 

Nathaniel  Landon  Taylor. 

Ora  Lee  Taylor. 

Ryland  G.  Taylor. 

William  Arnold  Taylor. 

William  Parker  Taylor. 
William  Sloan  Taylor. 

William  Winthrop  Taylor. 
Willis  Ratcliffe  Taylor. 
Lawrence  Wilson  Teasdale. 
Lionel  Victor  Tefft. 

Herbert  Henry  Teichman. 

Carl  P.  Teigen. 

James  B.  Templeton. 

Thomas  Van  Rensselaer  Ten 
Broeck. 

Walton  B.  Ten  Eyck,  jr. 
Lasater  Terrell. 

William  Alfred  Terrell. 
Alexander  D.  Thayer. 

Lucien  Hamilton  Thayer. 

Louis  Beaupland  Thebaud. 
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William  August  Thiel. 

Robert  B.  Thieme. 

Charles  Benjamin  Thomas. 
Charles  Signor  Thomas,  jr. 
Clyde  Thomas. 

Don  William  Thomas. 

Errold  Bauks  Thomas. 

Everett  Bradford  Thomas. 
George  Kenneth  Thomas. 
Gerald  P.  Thomas. 

Harold  S.  Thomas. 

Hayward  Charles  Thomas. 
Henry  M.  Thomas. 

James  Louis  Thomas. 

John  Thomas. 

Murray  Watson  Thomas, 
Murchie  Thomas. 

Roy  A.  Thomas. 

Virgil  Carlton  Thomas. 

Walter  Frederic  Thomas. 
William  Ellis  Thomas. 

Wiiiiam  G.  Thomas. 

Harold  D.  Thompkins. 

Arthur  F.  Thompson. 

Bernard  Scott  Thompson. 
David  Edwards  Thompson. 
Elmer  Orville  Thompson. 
George  K.  Thompson. 

George  S»  Thompson, 

Guy  G.  Thompson. 

Harwell  Cloud  Thompson. 
Herbert  Percy  Thompson. 
Herle  Allen  Thompson. 

Hugh  S.  Thompson. 

John  M.  Thompson,  jr. 

Lloyd  G.  Thompson. 

Neal  Thompson. 

Richard  E.  Thompson. 

Roland  Sanford  Thompson. 
Seth  Waldo  Thompson. 
Thomas  William  Thompson. 
Wiiiiam  Thompson. 

James  M.  G.  Thompson-Neely. 
Fred  B.  Thomson. 

Maurice  Willard  Thomson, 
Earl  Abbott  Thorn. 

Robert  M.  Thorn. 

Gordon  Comstock  Thorne. 
Harold  Wooster  Thorne. 

Henry  Sanford  Thorne. 

Ernest  G.  Thornton. 

Loren  Renfrew  Thrall. 
Ebenezer  Sanders  Thresher. 
George  B.  Thummel. 

Troy  Gray  don  Thurston. 

Louis  C.  Thynnes. 

Earl  Barton  Tibbals. 

Samuel  A.  Tibbets. 

Frederick  Andrew  Tieman. 
James  Victor  Tierney. 

John  William  Tierney. 

Herbert  Chassee  Tiffany. 
Robert  Hull  Tifft. 

George  Raymond  Tighe. 
Augustus  K.  Tigrett. 

George  Alfred  Tilden. 

Sydney  Gwyer  Tilden. 

Selmer  J.  Tilleson. 


72 


Second  lieutenants — Continued. 


David  Arthur  Tilley. 

Milton  Tilley. 

Harold  James  Tillon. 

John  Mason  Tilney. 

John  Neal  Tilton,  jr. 

Lewis  G.  M.  Timpson. 

Robert  Ferdinand  Tinnerholm. 
Lymann  Stephen  Timmerman. 
Eugene  Conrad  Tips. 

Charles  Edwards  Tirrell. 
Francis  Rodman  Titcomb. 

Silas  J.  Titus. 

William  Tobian. 

Edwin  Thayer  Todd. 

Robert  M.  Todd. 

Benjamin  Harrison  Tolbert. 
Alexander  Tolchan. 

Raymond  Pardee  Tolies. 

Frank  Hereford  Tomkies. 
Calvin  Tomkins,  jr. 

George  Lear  Tomlinson. 
Andrew  Edward  Tommers. 
Avery  Tompkins. 

Frederick  Tompkins. 

John  L.  Tompkins. 

Sterling  Tompkins. 

James  Alfred  Tong. 

Earle  Hayden  Tonkin. 

Thomas  Cecil  Tonkin. 

Bernard  Joseph  Tooher. 

Roscoe  Conkling  Tooke. 

Frank  Lewis  Tool. 

Cushing  Toppan. 

Stewart  Wellington  Torney. 
Albert  H.  Torongo. 

Owen  Cates  Torrey. 

William  Rufus  Toston. 

Jonas  Smith  Touchstone. 
Gerald  Towle. 

Howard  Harris  Towle. 

Bob  George  Towner. 

Francis  R.  Townley. 

Edward  Simpson  Townsend. 
Thomas  Steele  Trail. 

Charles  Monroe  Trammell. 

Carl  R.  Traver. 

Richard  Bradly  Treacy. 

Verne  Egbert  Treat. 

Simeon  Vaughn  Trent. 

Roland  G.  Treon. 

Erwin  M.  Treusch. 

Vernon  Blake  Trevellyan. 
Harold  Victor  Trevener. 
Frederick  William  Trevithick. 
Ralph  E.  Trickle. 

Chandler  Trimble. 

Perry  Dakin  Trimble. 

Isaac  Trippe,  jr. 

Daniel  K.  Trotter. 

Harold  Ellsworth  Trotter. 
Adams  Truello. 

Charles  Eustis  Trull. 

Jonathan  Hall  Truman. 

Dale  Truscott. 

Talmage  B.  Tubb. 

Edward  Tucker,  jr. 

Ernest  Augustus  Tucker. 

Fred  Goode  Tucker, 


Raymond  Murdock  Tucker. 
Roger  Tuckerman. 

Maurice  Elison  Tuller. 

George  A.  Turley. 

Chester  E.  Turner. 

Earle  O.  Turner, 

Frank  Gerald  Turner. 

Harold  Willard  Turner. 

Homer  H.  Turner. 

Hemer  T.  Turner. 

John  W.  Turner. 

Louis  Roy  Turner. 

Melvin  Maltranis  Turner. 
Robert  Williams  Turner. 

Roscoe  Turner. 

William  Austin  Turner. 

Wright  Edmund  Turner. 

Allison  R.  Turney. 

Clarence  Denton  Tuska. 

Jerry  L.  Tuttle. 

William  B.  Tyler. 

Miller  Smith  Tyson. 

Ralph  S.  Tyson. 

Henry  C.  Ucker,  jr. 

Charles  W.  Ullrich. 

Henry  Walter  Ulmo. 

Claude  Underwood. 

Harry  T.  Underwood. 

Ralph  Walter  Underwood. 
Arthur  G.  Upston. 

John  E.  Upston. 

Alfred  R.  Urion,  jr. 

Charles  Bach  Utley, 

Willard  Utley. 

William  Joseph  Utrich. 

Emile  J.  Vadnais. 

Walter  L.  Vail. 

Allen  Wilson  Valentine. 

Dudley  Blanchard  Valentine. 
Melvin  Sheldon  Valentine. 
Harry  E.  Valintcourt. 

Paul  Valle. 

Charles  G.  Van  Alstyne. 

Harry  Mandell  Van  Buren. 
Allen  Henderson  Vancamp. 

Earl  Talmadge  Vance. 

James  E.  Vance. 

Leonard  W.  Vandersall. 

John  MacEwan  VanderVoort. 
Henry  C.  Vandervort. 

Archibald  Beebe  Van  Dusen. 
Isaac  B.  Van  Devanter. 

Harry  H.  Van  Eaton. 

William  C.  Van  Fleet,  jr. 

Harry  Arthur  Van  Horn. 

John  W.  Van  Heuvel. 

Luther  Eugene  Vanlandingham. 
Garnet  Van  Natta. 

Ira  B.  Vanocker. 

Henderson  E,  Van  Surdam. 
Anthony  Van  Tuyl. 

Oliver  J.  Van  Valin. 

Carlton  Van  Valkenburg. 
Walter  J.  Van  Valkenburg. 
Peirce  Van  Vleck. 

Theodore  Shafer  Van  Veghten. 
Cortlandt  Van  Winkle. 

Glenen  K.  Vars. 

William  W.  Vars. 
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Curtis  Torrey  Vaughan. 

George  Glenn  Vaughan. 

Thomas  Fudge  Veach. 

Filing  Harold  Veblen, 

John  W.  Veith. 

Edward  Carrington  Venable. 
Wilson  Lyle  Venton. 

Edward  J.  Verheyden,  Jr. 

Edward  August  Verhoff. 

Fred  Vernon. 

Marritt  Arthur  Vickery. 

Walter  Frederick  Vieh. 

George  William  Vierling. 

Paul  Henry  Vincent. 

Wilbert  H.  Vitoske. 

Arthur  David  Vogel. 

Karl  Conrad  Vogel. 

William  Edward  Vogelback. 
Edward  Jerome  Vogeler. 

John  Henry  Vohr. 

Aquila  N.  Volkhardt. 

Herman  Albert  Von  Eiff. 

Carl  J.  Von  Kokeritz. 

Hunter  Joseph  Von  Leer. 

Harold  Von  Thaden. 

Glenn  L.  Voorhess. 

Murray  Slauson  Vosburg. 

Roydon  Vosburg. 

Donald  William  Vougbt. 
Hardwick  Richard  Vowles. 
Raymond  T.  Vredenburg. 

Edward  Clifton  Vrooman. 
Franklin  Edgar  Wacaser. 

Frank  Alonzo  Wachob. 

Charles  R.  Wackenhuth,  Jr. 
Andrew  Wade. 

Herbert  C.  Wade. 

Robert  Mosby  Wade. 

Paul  Etnyre  Wadsworth. 
Philemon  Thorington  Wadsworth. 
Albert  Gordon  Wagner. 

Edward  C.  Wagner. 

Ned  F.  Wagner. 

Parker  Wagner. 

Chester  Davis  Wahle. 

Frederick  WI  Wahlers. 

Harry  Wallace  Wait. 

Albert  Kiddy  Walker. 

Arthur  J.  Walker. 

Burton  William  Walker. 

Byron  B.  Walker. 

Charles  Leiberman  Walker. 
Clarence  Rutledge  Walker. 

Earl  Chester  Walker. 

Fred  E.  Walker. 

Howe  Walker. 

Lambert  Roger  Walker,  jr. 

Paul  Asbury  Walker. 

Richard  D.  Walker. 

Robert  Montgomery  Walker. 
Stephen  Pillsbury  Walker. 
Vivian  L.  Walker. 

Warren  H.  Walker. 

William  Samuel  Walker. 

Edward  Barry  Wall. 

John  Edward  Wall. 

Donald  Joseph  Wallace. 

Edward  Seccombs  Wallace. 
George  Bruce  Wallace. 

5—6 


Glenn  Edgar  Wallace. 

James  Audubon  Wallace. 

John  Homer  Wallace. 

Robert  Leon  Wallerstein. 

Plarry  Toulmin  Wallis. 

Edward  Stanton  Walsh. 

James  Russell  Walsh. 

William  Douglas  Walsh. 

Hervey  Henry  Walters. 

John  E.  Walters,  Jr. 

Onno  Vernon  Walters. 

Ralph  Owen  Waltham. 

Charles  William  Walton. 

John  Martin  Walton,  3d. 

Loren  Lee  Walton. 

Rudolph  L.  Walton. 

Jack  S.  Walz. 

Charles  O.  Wanberg. 

Eugene  B.  Ward. 

Joseph  B.  Ward. 

Marshall  Haskin  Ward. 

Paul  Ward. 

Charles  Henry  Wardell,  jr. 
Chester  Theodore  Wardwell. 
Chester  H.  Warlow. 

Benjamin  G.  Warner. 

Charles  Bolling  Warner. 
Donald  Amos  Warner. 

Harry  Oliver  Warner. 

Rollin  Cady  Warner. 

Sam  Bess  Warner. 

William  S.  Warner. 

Edward  Willard  W^arren. 
Herbert  Clifton  Warren. 
Kenneth  Carlton  Warren. 
Sanford  Marcellus  Warren. 

Lee  David  Warrender. 

Andrew  Warrum. 

Frank  Earl  Wascher. 

Edgar  Bassett  Washburn. 
George  Henry  Washburn. 
William  Crocker  Washburn. 
William  Browning  Washington. 
Francis  Byron  Wasserboehr. 
Roy  John  Wasson. 

James  Andrew  Waste. 

Ira  Davenport  Waterman. 
Sherwood  Levin  Waterman. 
Leland  Leslie  Waters. 

Dudley  Warren  Watkins. 
Herbert  Hopwood  Watkins. 
Karl  Nixon  Watkins. 

Kenneth  Watkins. 

David  Isaac  Watner. 

Charles  Forschner  Watson. 
Forrest  Francis  Watson. 
Harold  Samuel  Watson. 

Henry  Willis  Watson. 

Leo  Clyde  Watson. 

Vernon  Andrews  Watson. 
W'illiam  Watson. 

Howard  Reifsnyder  Watt. 
Robert  W.  Watt. 

Carl  Frederick  Watter. 

John  Watters. 

Harvey  C.  Wauth. 

Pennington  Howard  Way. 
Edwin  John  Todd  Weatherdon. 
Paul  D.  Weathers. 
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Second  lieutenants — Continued. 


Edgar  Royden  Weaver. 
Lincoln  Jones  Weaver. 
Raymond  Milnor  Weaver. 
Clyde  L.  Webb. 

Curtis  Christopher  Webb. 
Elmer  C.  Webb. 

Harry  H.  Webb. 

James  Edward  Webb. 
Rayburn  Stokes  Webb. 

Walter  Ray  Webb. 

Herman  M.  Weber. 

Charles  Barclay  Webster. 
Edward  Everett  Webster. 
John  Webster. 

John  Ordway  Webster. 
Frederic  Barker  Weed. 
Charles  F.  Weeden.  jr. 

Alvin  Byron  Weeks. 

Albert  Joseph  Wehrell. 
Walter  G.  Weichmann. 
Everett  S.  Weidle. 

Otto  Lewis  Weidmann. 
Arthur  Rosswell  Weigel. 

Jchn  Aldon  Weightman. 
William  Reed  ^eigler. 
Stanley  Miles  Weiland. 

John  Henry  Weimer. 

Robert  A.  Weinhardt. 

Carl  Isaac  Weinstein. 

Aaron  Louis  Weise. 

Arthur  Hedrick  Weisbach. 
Elmer  John  Weitekamp. 

Earl  Holland  Weisiger. 
Charles  Hosmer  Welch,  jr. 
Claire  Vernon  Welch. 
Clarence  H.  Welch. 

Howard  Stanley  Welch. 
James  Wells  Welch. 

Kenneth  Curtis  Welch. 

Paul  Rizor  Welch. 

Karl  F.  Weller. 

George  B.  J.  Wells. 

Harold  Ralph  Wells. 

Howard  Hawley  Wells. 

Roy  H.  Wells. 

Roe  Edwin  Wells. 

Robert  MacKenzie  Wellwood. 
Clarence  W.  Welsh. 

Floyd  Elmo  Welsh. 

Frank  Spalding  Welsh. 
Horace  Oliver  Welsh. 

Miles  Edward  Welsh. 

Clair  Wilbur  Welty. 

Lay  Arthur  Wendell. 

Paul  Wendlandt. 

Harold  Squires  Wentworth. 
George  Lauman  West. 
William  M.  West. 

William  Ward  West. 

Clarence  Raymond  Westaby. 
Arthur  K.  Westbrook. 
Luther  W.  Westerhaus. 

J.  Val  Westerhouse. 

John  C.  Weston. 

Kyle  C.  Westover. 

Clifford  T.  Wetherell. 

Ralph  Cecil  Wettlaufer. 

John  R.  Wetzel. 

Romer  Gilpin  Weyant. 


Heiskell  Bryan  Whaling. 

Guy  Albert  Wheaton. 

Arthur  J.  Wheeler. 

Carnall  Wheeler. 

Chester  E.  Wheeler. 

Donald  B.  Wheeler. 

Irwin  Wheeler. 

James  Roquet  Wheeler. 

John  B.  E.  Wheeler. 

Leroy  Melvin  Wheeler. 

Josiah  Wheelwright. 

John  Whelan. 

Sidney  Smith  Whelan. 

Russell  Wherritt. 

John  E.  Whinery. 

Hugh  Scott  Whipple. 

Walter  Gerould  Whipple. 

Philip  Arthur  Whitacre. 
Frederick  Slack  Whitaker. 

John  Whitall. 

Albert  Franklin  White. 

Albert  Howard  White. 

Chester  Morton  White, 

Edgar  Greaves  White. 

James  Henry  White. 

.Joseph  Talbert  White. 

Lucien  S.  White. 

Roberick  I.  White. 

Roy  Whitworth  White. 

Samuel  Elbert  White. 

Sanford  Brownell  White. 
Walter  Lincoln  White. 

Wilbert  Wallace  White. 

Will  G.  White. 

William  Alexander  White. 
William  Emmett  White. 
William  F.  White. 

William  W.  White. 

James  Field  Wbitescarver. 
Raoul  Falconia  Whitfield. 

Brian  Fairfax  Whiting. 

Frank  H.  Whitlow. 

John  Ballard  Whitman. 

John  Thomas  Whitmire. 

Fred  Arthur  Whitmore. 

James  R.  Whitmore. 

William  Church  Whitner,  jr. 
Arthur  Whitney,  jr. 

Cornelius  Vanderbuilt  Whitney. 
Courtney  Whitney. 

Joseph  Lafeton  Whitney. 
William  Elliott  Whitney. 
Harris  Whittemore,  jr. 

Hollis  L.  Whittemore. 

Burton  Harold  Whittier. 

Amos  Bradford  Whittle. 

Henry  Raymond  Whitty. 
William  S.  Whitworth. 

John  Gilkison  Whytlaw,  jr. 
Claude  Ernest  Wickizer. 

Elmer  Frederick  Wieboldt. 
Duncan  Ray  Wiedemann. 

Dave  W.  Wiegel. 

Trude  A.  Wiehe. 

John  Paul  Wiegman. 

Paul  C.  Wienges. 

Louis  J.  Wiesen. 

Frederick  C.  Wiggins. 

Frank  Wallace  Wilbourn. 
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Second  lieutenants — Continued. 


James  Wilson  Wilcox. 

Leon  B.  Wilcox. 

Roy  Davidson  Wilcox. 

Morris  Benjamin  Wilder. 
William  Wildfeuer. 

Royal  Colder  Wilke. 

Leland  J.  Wilkins. 

A.  P.  Wilkinson. 

Arthur  H.  Wilkinson. 

Henry  Emile  Wilkinson. 
William  Tudor  Wilkinson. 
Daniel  P.  A.  Willard. 

George  G.  Willard. 

Ernest  F.  Willets. 

Sydney  Gay  Willcox. 

Henry  Chester  Williams. 

S.  A.  William. 

Alec  R.  Williams. 

Charles  Cockrell  Williams. 
Edward  Williams,  jr. 

Edward  G.  Williams. 

Edwin  P.  Williams. 

Fred  Forman  Williams. 

Fred  James  Williams. 

Glenn  Earl  Williams. 

Henry  Waldron  Williams. 
Herschel  Oliver  Williams. 
Howard  Elliott  Williams. 
Isaac  .Tackman  Williams. 
John  Gordon  Williams. 

.John  M.  Williams. 

Paschal  Williams. 

Paul  Langdon  Williams. 
Philip  R.  Williams. 

Raymond  A.  Williams. 

Robert  T.  Williams. 

Rodney  D.  Williams. 

Roy  Frederick  Williams. 
Sanford  E.  Williams. 

Verle  E.  Williams. 

Wayland  Wells  Williams. 
William  Cyril  Williams. 
William  Jewell  Williams. 
Robert  Raymond  Williamson. 
Harris  E.  Willingham. 

James  Ernest  Willingham. 
Reginald  Satterlee  Willis. 
Edgar  Gebhard  Willrich. 
Alexander  Hamilton  Wilson. 
Edmond  Hopkins  Wilson. 
Ernest  Harvey  Wilson. 

Frank  Gillespie  Wilson. 
Harold  D.  Wilson. 

Hobart  LaD.  Wilson. 

James  Edward  Wilson. 

Joseph  Alexis  Wilson. 

Joseph  Elliott  Wilson. 

Lee  Eugene  Wilson. 

Louis  J.  Wilson. 

Norman  Kenneth  Wilson. 
Raymond  Wilson. 

Stanley  Gladstone  Wilson. 
William  Carroll  Wilson. 
Sidney  Lounds  Wiltse. 
Howard  D.  Winbigler. 

Arthur  Elmer  Windle. 
Douglas  Woodson  Winfree. 
Edward  Shervin  Winfree. 
Claude  E.  Wing. 


Lewis  S.  Wing. 

William  Edwin  Winkle. 

Eugene  Hall  Winkworth. 

Edward  Lawrence  Winn. 

Frank  Edwin  Winship. 

Alan  Francis  Winslow. 

Daniel  Earl  Winslow. 

John  H.  Winslow. 

Frederick  Hampden  Winston. 
Francis  Jordan  Winter. 

George  Harry  Wirth. 

John  D.  Wise. 

George  Thomas  Wise. 

John  B.  Wise. 

Guy  Brown  Wiser. 

Leslie  Winstead  Wishard. 

Carl  Frederick  Wismeyer. 

Frank  Edison  Wissler. 

George  Carlton  Wiswell. 

Leonard  Withington. 

Roy  D.  Witmer. 

Laurence  Claiborne  Witten. 
Herman  Henry  Woeltjen. 

Chester  Benjamin  Wohler. 

Louis  Alexander  Woitishek. 

Henry  Newton  Wolcott. 

Asa  C.  Wolf. 

Clayton  Samuel  Wolf. 

Harry  Joseph  Wolf. 

Ninian  Livingston  Wolf. 

Gerhard  Christian  Wolterding. 
Ray  Dot  Wonsey. 

Edward  Huffner  Wood. 

Francis  Appleton  Wood. 

Horace  Walter  Wood,  jr. 

Joseph  Wood,  jr. 

Myron  Ray  Wood. 

Norman  Reuben  Wood. 

Rushmore  Wood. 

Seth  Frederick  Alexander  Wood. 
Graville  Oscar  Woodard. 

Jacob  Marcellus  Woodard. 

John  D.  Woodard. 

Selwyn  Clark  Woodard. 

Henry  Burchard  Woodbury. 
Royal  B.  Woodelton. 

Arthur  F.  Woodies. 

Samuel  S.  Woodley. 

Rom  M.  Woodley. 

WTlliam  E.  Woodman. 

Daniel  W.  Woodring. 

Reginald  Dow  Woodruff. 

Howard  Lee  Woods. 

Palmer  Parker  Woods,  jr. 
Newton  Bradley  Woodville. 

Mark  Rhey  Woodward. 

Sidney  Chaffin  Woodward. 

Henry  Edward  Woolridge. 

Irving  K.  Woolfe. 

Guy  L.  Woolfolk. 

Brooks  R.  Woolford. 

Kenneth  Kaarta  Wooling. 

Roy  Woolley. 

Russell  Brooks  Woolley. 

Joseph  Alen  Worrall. 

Paul  Worth. 

Gus  Sessions  Wortham. 

John  A.  Worthington. 

Robert  Strong  Worthington. 
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Second  lieutenants — Continued. 


Franklin  Wortley. 

Bidwell  A.  Wright. 

Burrell  Wright. 

Cameron  Wright. 

Elijah  Floyd  Wright,  jr. 
Eh’ancis  McGonigle  Wright. 
Fred  Carothers  Wright. 
George  Swinford  Wright. 
John  Roney  Wright. 

Merton  LaMont  Wright. 
Norman  H.  Wright. 

Putney  Lewis  Wright. 
Stanley  Victor  Wright. 
Wilbur  Arthur  Wright. 
John  Stuart  Wrinkle. 
Valentine  Wurtele. 

Carl  Carlipp  Wurzbach. 
Clyde  H.  Wyatt. 

Henry  Oswell  Wyatt. 

Harry  Wilson  Wyckoff. 
Laurence  Wylie. 

Lawrence  Theodore  Wyly. 
Everett  L.  Wyman. 

Wallace  Wyman. 

Franklin  Wymna. 

Sedman  Walter  Wynee. 
Wilfred  Alonzo  Yackey,  jr. 
Robert  Samuel  Yarborough. 
Bertram  Hunter  Yarwood. 
Leo  Yassenoff. 

Reginald  L.  Yates. 

Leo  J.  Yehle. 

Edmund  A.  Yell. 

.John  Y.  York,  jr. 

Larkin  J.  Younce. 

* ❖ 


Benjamin  C.  Young. 

Daniel  J.  Young. 

Earnest  E.  Young. 

Ernest  Young. 

Ernest  H.  Young. 

Fred  M.  Young. 

Frederick  W.  Young. 
Naasson  S.  Young. 

Roy  L.  Young. 

Samuel  H.  Young. 

Thomas  H.  Young. 

Wallace  S.  Young. 

John  E.  Younger. 

Clinton  De  F.  Youngs. 

Paul  C.  Yount. 

Edwin  F.  Zacher. 

Leonard  C.  Zaiss. 

William  E.  Zander. 

Julian  E.  Zapp. 

Harley  W.  Zehner. 

William  Zelenko. 

Marquis  S.  Zeller. 

E^rederick  A.  Zender. 

Rannie  L.  Zeigler. 

Max  C.  Ziebur. 

Clarence  C.  Ziegler. 

Joseph  R.  Ziesenbheim. 
George  F.  Ziesmer. 

Daniel  B.  Zimmer. 

Robert  E.  Zimmerman. 
Frederick  R.  Zinn. 

Arthur  E.  Zipse. 

Ferdinand  Zogbaum. 

Harry  St.  C.  Zogbaum. 
Arthur  N.  Swetow. 

* ❖ « 


By  order  of  the  Secretary  of  War  : 


Official  : 


PEYTON  C.  MARCH, 
General,  Chief  of  Staff. 


P.  C.  HARRIS, 

The  Adjutant  General. 
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Mrs,  Harftld  S,  Weeks 
20  Willow  Street 
Brooklyn,  New  York 


D.  6.  Cathcarti  Zni  Lieut.)  A.S.(A.).)  Adjutant 


